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Introduction

Ecology and Environment, Inc., (E & E) was tasked by the United States
Environmental Protection Agency (EPA) to provide technical support for
completion of a Site Inspection (SI) at the Tuluksak River (Tuluksak River) site
near Tuluksak, Alaska. E & E completed SI activities under Technical Direction
Document Number 08-02-0017, issued under EPA, Region 10, Superfund
Technical Assessment and Response Team (START)-3 contract number EP-S7-
06-02.

The specific goals for the Tuluksak River SI, identified by the EPA, are:
= Determine the potential threat to public health or the environment posed
by the site,
= Determine the potential for a release of hazardous constituents into the
environment, and
= Determine the potential for placement of the site on the National Priorities
List.

Completion of the SI included reviewing existing site information, determining
regional characteristics, collecting receptor information within the range of site
influence, executing a sampling plan, and producing this report. The report is
organized as follows:
= Section 1, Introduction — Authority for performance of this work, goals for
the project, and summary of the report contents;
= Section 2, Site Background — Site description, site operations and waste
characteristics, and a summary of investigation locations;
= Section 3, Field Activities and Analytical Protocol — Summary of the field
effort;
= Section 4, Quality Assurance/Quality Control (QA/QC) — Summary of the
laboratory data;
= Section 5, Analytical Results Reporting and Background Samples —
Discussion of results-reporting criteria and background sample locations
and analytical results;
= Section 6, Potential Sources — Discussion of site sources, sample
locations, and analytical results;
= Section 7, Migration/Exposure Pathways and Targets — Discussion of the
migration/exposure pathways, sample locations, and analytical results;
= Section 8, Summary and Conclusions — Summary of the investigation and
discussion of conclusions based on the information gathered during the
investigation;
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= Section 9, References — Alphabetical list of the references cited
throughout the text;

= Appendix A, Sample Plan Alteration Form — Changes between the
approved sample plan and the field event;

= Appendix B, Photographic Documentation — Photographs taken during the
sampling event and site visit;

= Appendix C, Chain-of-Custody Documentation — Forms documenting
sample chain-of-custody for the sampling event;

= Appendix D, Global Positioning System (GPS) Coordinates — Latitude and
longitude coordinates of sample locations; and

= Appendix E, Data Validation Memoranda — Laboratory results and quality
assurance evaluation for all samples.
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Site Background

This section describes the background of the site including location, description,
ownership history, operations and source characteristics, and previous
investigations, and provides a summary of the site investigation locations.

2.1 Site Location

Site Name: Tuluksak River

CERCLIS ID Number: | AKN001002722

Site Address: Tuluksak, Alaska

Latitude: 61° 00’ 18.00” North (Nyac townsite)
Longitude: 159° 56” 48.61” West (Nyac townsite)
Borough: Unorganized

Congressional District: | 1

Site Owner: Calista Corporation

301 Calista Court, Suite A
Anchorage, Alaska 99518-3028
(907) 279-5516

Site Operator: NYAC Mining Company

1634 W. 13th Ave.

Anchorage, AK 99501

Site Contacts: Jeff Foley, Geologist, and

June McAtee, Geologist
Calista Corporation

301 Calista Court, Suite A
Anchorage, Alaska 99518-3028
(907) 279-5516

2.2 Site Description

The Tuluksak River site consists of the Tuluksak River from near its headwaters
to its confluence with Granite Creek, and Bear and California creeks as well as
their headwaters to their confluences with the Tuluksak River (Figure 2-1). The
Fog River is a tributary of the Tuluksak River with a confluence located within 10
miles of the city of Tuluksak. The city of Tuluksak, located at the confluence of
the Kuskokwim and Tuluksak rivers, is approximately 35 miles northeast of
Bethel, Alaska, near the Bering Sea (Figure 2-1). The Tuluksak River drains
approximately 810 square miles. The Nyac townsite lies approximately 70 miles
upstream of the city of Tuluksak on the Tuluksak River and is accessible only by
aircraft. The upper portion of the Tuluksak River lies in the Kilbuck Mountains,
and the lower portion lies in the plain of the Tuluksak and Kuskokwim rivers.
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Potential contamination sources near the Tuluksak River include placer mining
dredge spoils. Placer mining has been conducted in the upper reaches of the
Tuluksak River for over 100 years. Gold was discovered in commercial
quantities on Bear Creek by 1908 (Maddren 1915). Additionally, dredging of the
Tuluksak River has been conducted. The Tuluksak River is a slow-moving,
meandering stream over most of its length, cutting through several tundra areas in
its lower section (Collazzi and Maurer 1987).

2.3 Site Ownership History

The Tuluksak River lies within the Yukon Delta National Wildlife Refuge. The
Calista Corporation, an Alaska Regional Native Corporation based in Anchorage,
Alaska, owns the land where dredging is being conducted. The NYAC Mining
Company leases the land for mining purposes.

2.4 Site Operations and Source Characteristics

Gold was first discovered in the Nyac district on Bear Creek, a tributary of the
Tuluksak River, near the mouth of Bonanza Creek in 1907 or 1908 and soon after
gold was discovered on the Tuluksak River (Mindat.org 2009). Placer mining on
Bear Creek was generally performed by simple open-cut, pick-and-shovel
methods with small sluice boxes (Maddren 1915). Placer deposits occur with
sand, gravel, and rock; they are usually deposited by flowing water or ice and
contain metals that were once part of a lode deposit (EPA 1994).

Dredging began on the Tuluksak River in 1936 and for many years the mining in
the district, which was mainly on the Tuluksak River, was carried out by the New
York-Alaska Company and its successor, the New York-Alaska Gold Dredging
Company. The company built a company town, Nyac and an extensive physical
plant and community facilities including a hydroelectric power station to power
the dredges, the town, and other mining in the district. In 1965, the property was
taken over by the Tuluksak Dredging Company and since 1990, the Nyac Mining
Company has been actively mining in the area under an agreement with the
Calista Native Corporation, which now owns most of the placer claims in the
district (Mindat.org 2009). Figure 2-1 includes the locations of dredge spoil piles
on Granite Creek and the Tuluksak River.

Parts from a small wood-hulled dredge that had operated on Bear Creek between
1928 and 1935 were used to build a steel-hulled dredge on the Tuluksak River in
1936. In 1937, another steel-hulled dredge was built and began mining. Dredging
continued in the 1960's by the New York-Alaska Dredging Company. There has
also been extensive mechanized mining using draglines, tractors, and non-floating
washing plants over the years along the Tuluksak. As of 2006, the Tuluksak
River is marked by dredge tailings a thousand feet or more wide that extend
almost continuously from the mouth of California Creek to about five miles below
Nyac. In the early 1980's, Tuluksak Dredging and Northland Dredging rebuilt the
steel-hulled dredge about 5 miles downstream from Nyac; they operated it for a
year or more until they shut down as a result of a water-quality dispute. There is
no public record of the production specifically from the Tuluksak River, but the
district produced a minimum of 500,000 ounces of gold, all from placers, and a
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large part of that came from the Tuluksak River judging on the extent of the
tailings. (Mindat.org 2009)

Nine mines and/or prospects and dredge spoils piles were originally identified in
the Sampling and Quality Assurance Plan (SQAP) as possible contributors to
potential contamination to the Tuluksak River, including the California Creek
mine, an unnamed prospect near California Creek; Upper Tuluksak River mine,
an unnamed mine on the south side of the Tuluksak River; Tiny Gulch mine,
Tuluksak River mine, NYAC Tuluksak River mine, Granite Creek mine, and the
Tuluksak River prospect (E & E 2008a). However, once the field team arrived, it
became apparent that many of these locations either did not exist, consisted of
only a few shovels of soil, or were impossible to locate due to vegetation.

Gold is the primary mineral that is being mined; however, silver has also
historically been mined. Due to the mining practices in the area, it is possible that
contamination may migrate from the mines and dredge spoils along Bear Creek,
California Creek, and the Tuluksak River to the town of Tuluksak.

Placer deposits are mineral-bearing deposits found in weathered residuum and
alluvium. Placers are unconsolidated sedimentary deposits; however, depending
on the nature of the associated materials, placers may be cemented to varying
degrees. Placers occurring within the permafrost are usually frozen solid (EPA
1994).

Gold placer mining consists of three major steps: extraction, beneficiation, and
processing. Extraction is defined as removing ore material from a deposit and
encompasses all activities prior to beneficiation. Historically, large-scale placer
mining operations used hydraulic methods to excavate pay dirt, whereas small-
scale methods for extraction of ore material included panning and suction
dredging. In hydraulic mining, water under pressure is forced through an
adjustable nozzle called a monitor or giant and directed at a bank to excavate gold
placer pay streak (the zone where the economic concentration of gold is located)
and to transport it to a recovery unit, which is generally a sluice box. The
pressurized water jet can also be used to thaw frozen muck and to break up and
wash away overburden. Small-scale methods combine extraction and
beneficiation steps because the extraction phase of the placer operation is
integrated with beneficiation. Panning is a fairly rudimentary gravity separation
technique that recovers gold concentrate. It is also a method used by prospectors
to evaluate a placer gold deposit to determine whether it can be mined profitably
(EPA 1994). Water gravity processing was used to extract the gold from the
mined materials on the Tuluksak River (McAtee 2009).

Beneficiation is the operation by which gold particles are separated from the large
quantities of alluvial sediments. Beneficiation typically involves three general
steps: the first is to remove grossly oversized material from the smaller fraction
that contains the gold; the second to concentrate the gold; and the third to separate
the fine gold from other fine, heavy metals. Equipment utilized during this
operation include bulldozers, front-end loaders, backhoes, dragline or conveyor
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belts, sluices, jigs, shaking tables, spiral concentrators, and pinched sluices. (EPA
1994)

Processing operations, which include smelting, generate final, marketable product
bullion from the gold concentrate produced in beneficiation. Historically, the
most severe impacts associated with placer mining activities have been physical
disturbances to stream channels and the addition of large quantities of sediment
downstream. This sediment may have contained increased concentrations of
heavy metals generated as a result of mining activities (E & E 2008b). No
chemical processing is known to have occurred at the site.

Dredge spoils generated during placer mining operations are potential sources of
contamination. The spoils generated during mining operations along the
Tuluksak River consist primarily of excess surficial material and do not include
chemically-treated materials such as tailings that would remain after the
extraction process. Dredge spoil piles at least 3 miles long and up to 0.4 miles
wide are present along the Tuluksak River upstream from the confluence with
Slate Creek (Figure 2-1; Hoare and Cobb 1977). The potential contaminants of
concern at the site associated with these operations are target analyte list (TAL)
metals, including arsenic, copper, and lead.

2.5 Previous Investigations

A preliminary assessment (PA) was completed by E & E in 2008 for the EPA.
The PA was performed to determine the potential for mining contamination to
reach the Tuluksak River. A site visit was not conducted for the PA. The report
concluded that waste materials from placer mining operations may be migrating

from sources and impacting downstream targets, including wetlands and fisheries.
(E & E 2008b)

2.6 Summary of Sl Investigation Locations

Sampling under the SI was conducted at areas (i.e., targets) that may have been
contaminated through the migration of hazardous substances from site sources.
The features identified for inspection under the Tuluksak River SI were
determined based on interviews with regulatory agencies and a review of
background information. These features are discussed below.

Sources

Dredge Spoils, Waste Sand Pile, and Dragline Pile: Dredge spoils and the
dragline pile are from placer mining exist along the rivers and may have released
TAL metals to surface water. Dredge spoils piles are located along the Tuluksak
River and a dragline pile is located along Granite Creek. The waste sand pile was
located along Bear Creek. The source of the waste sand pile is unknown. This SI
assisted in determining whether hazardous substances are associated with these
sources.

Targets
Surface Water Bodies: Surface water features adjacent to the dredge spoils,

including the Tuluksak River and tributaries, may be contaminated as a result of
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historical mining activities. This SI assisted in determining whether hazardous
substances associated with sources have migrated to surface water bodies.
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Field Activities and
Analytical Protocol

A SQAP for the Tuluksak River SI was developed by the START prior to field
sampling (E & E 2008a). The SQAP describes the sampling strategy, sampling
methodology, and analytical program used to investigate potential sources and
targets. The SI field activities were conducted in accordance with the approved
SQAP and the attached Sample Plan Alteration Forms (Appendix A). Deviations
from the SQAP are described, when applicable, in this section and in the sampling
location discussions in Section 6 (source areas) and Section 7 (target areas). All
deviations to this SQAP were approved by the EPA Task Monitor (TM).

The SI field sampling event was conducted September 16 through 17, 2008. A
total of 33 samples, including two background samples, were collected for the SI.
Sample types and methods of collection are described below. A list of all samples
collected for laboratory analysis under this SI is contained in Table 3-1.
Photographic documentation is included in Appendix B.

Alphanumeric identification numbers applied by the START to each sample
location (e.g., TROISD) are used in the report as the sample location identifiers.
Table 3-2 provides a key to the sample codes. The sample locations are depicted
in Figure 3-1.

This section describes sampling methodology (subsection 3.1), analytical protocol
(subsection 3.2), GPS (subsection 3.3), and investigation-derived waste (IDW;
subsection 3.4).

3.1 Sampling Methodology

Grass, leaves and other vegetative material, rocks, and other debris unsuitable for
analysis were removed from samples before the samples were placed into sample
containers. Samples were stored on ice in coolers continuously maintained under
the custody of START personnel. Chain-of-custody forms documenting the field
samples are included in Appendix C. Sampling methods used for each sample
type are described below.

3.1.1 Sediment Sampling

A total of 33 sediment samples, including two background samples, were
collected from known areas of sediment deposition. Sediment samples (0 to 6
inches below ground surface [bgs]) were collected using dedicated plastic scoops.
The sample material was homogenized in-situ and then placed in certified pre-
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cleaned, pre-labeled 8-ounce glass jars. Sediment sampling was conducted from
the most downstream point and working upstream in order to avoid potential
cross-contamination of sample points.

The dredge spoils and dragline pile are materials dredged from the river.
Although found at the surface like soil samples, they are actually sediments that
have been placed on the surface of the river banks. In the field, the sample matrix
was listed as soil; however, the samples are actually sediment. Additionally, the
waste sand piles were assigned a matrix code of soil; however, it is suspected they
may be processed sediment.

3.2 Analytical Protocol

Table 3-1 presents the analyses applied to each of the samples used for this
investigation. A total of 33 samples were submitted to a Contract Laboratory
Program (CLP) laboratory, Chemtech Consulting Group of Mountainside, New
Jersey, for analysis for TAL metals using EPA Method ILM05.4 (EPA 2007).

3.3 Global Positioning System

GPS points collected on the Tuluksak River were recorded from the readings on
the helicopter. GPS points for samples collected from areas around the current
mining activities were collected from a hand-held Garmin ™ GPS unit. The
Trimble Professional unit was not used, as planned in the SQAP, because of poor
satellite reception. GPS coordinates are provided as Appendix D.

3.4 Investigation-Derived Waste

IDW generated during the SI sampling effort included disposable personal
protective clothing and sampling equipment (i.e., dedicated bowls and spoons).
The solid IDW was bagged in opaque plastic garbage bags and disposed of at the
local municipal landfill. No liquid IDW was generated during the SI sampling
effort. No IDW remains at the site.
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Table 3-1 Sample Collection and Analytical Summary

EPA Sample Station CLP Sample Sample Collection TAL
ID Location ID Date Time Metals Description

08384200 TRO1SD MJAAS5 9/16/2008 X Tuluksak River. Two miles upstream of Tuluksak Village.
Dark gray-green fine silt.

08384201 TR02SD MJAA56 9/16/2008 1212 X Tuluksak River. Dark gray-green silty sand.

08384202 TRO3SD MJAA57 9/16/2008 1227 X Tuluksak River. Brown and gray sand.

08384203 TR04SD MJAA58 9/16/2008 1245 X Tuluksak River. Dark gray sand; some organics.

08384204 TRO5SD MJAA59 9/16/2008 1250 X Tuluksak River. Thin brown gray silty sand below gray sandy silt.

08384205 TR0O6SD MJAAG0 9/16/2008 1305 X Tuluksak River. Medium brown-gray sandy silt with organics.

08384206 TRO7SD MJAA61 9/16/2008 1315 X Tuluksak River. Brown little red sand with small pebbles.

08384207 TR08SD MJAAG2 9/16/2008 1325 X Tuluksak River. Brown-gray sand.

08384208 TRO9SD MJAAG3 9/16/2008 1410 X Tuluksak River. Brown and reddish sand with pebbles.

08384209 TR10SD MJAAG4 9/16/2008 1420 X Tuluksak River. Brown sand with organics

08384210 TR11SD MJAABS 9/16/2008 1430 X Tuluksak River. Brown-red sand.

08384211 TR12SD MJAAGG 9/16/2008 1440 X Tuluksak River. Brown-red sand with silt layer on top.

08384212 TR13SD MJAAGE7 9/16/2008 1450 X Tuluksak River. Brown-gray sand with organics.

08384213 TR14SD MJAAGS 9/16/2008 1500 X Tuluksak River. Brown-red sand.

08384214 TR15SD MJAAGB9 9/17/2008 0950 X Tuluksak River. Red-brown sand. Downstream of lowest tailings
pile.

08384215 TR16SD MJAAT70 9/17/2008 1230 X Tuluksak River. Fine sand, medium brown.

08384216 TR17SD MJAAT1 9/17/2008 1315 X Tuluksak River. Red-brown sand. Below California Creek
confluence.

08384217 TR18SD MJAAT2 9/17/2008 1420 X Tuluksak River. Brown-red coarse sand. Upstream of Tuluksak
River mines and downstream of California Creek Mines.

08384228 FRO1SD MJAAS3 9/16/2008 1247 X Fog River. Brown silty sand top - brown-gray sandy silt.

08384229 GC01SO MJAA84 9/16/2008 1630 X Granite Creek dragline tailings pile. Brown-red sand and gravel.

08384230 GC02S0 MJAAS85 9/16/2008 1633 X Granite Creek dragline tailings pile. Red-brown pebbles with sand.

08384231 GC03S0O MJAA86 9/16/2008 1638 X Granite Creek dragline tailings pile. Red-brown sand and gravel.
Some organics.

08384232 GC04SD MJAA87 9/16/2008 1645 X PPE into Granite Creek from dragline tailings pile.
Gray pebbles, little sand and organics.

08384240 TPO1SD MJAA95 9/17/2008 1650 X Upper Bear Creek Tailings Pond. Light brown silty clay.

08384241 WS01SO MJAA96 9/17/2008 1510 X Waste sand from stockpiles. Medium brown sand with gravel.

08384242 WS02SO MJAA97 9/17/2008 1512 X Waste sand from stockpiles. Medium brown sand with gravel.

08384243 WS03SO MJAA98 9/17/2008 1515 X Waste sand from stockpiles. Medium brown sand with gravel.

08384261 DS01SO MJAABG 9/17/2008 1105 X Light brown clay with gravel.

08384262 DS02S0O MJAAB7 9/17/2008 1150 X Reddish-brown clay.

08384263 DS03SO MJAABS8 9/17/2008 1240 X Reddish-brown clay.

08384301 BGO01SD MJAAF6 9/16/2008 1615 X Background and MS/MSD. Granite Creek above dragline tailings
piles. Brown layer with sandy silt on top. Brown-red sand.

08384302 BG02SD MJAAF7 9/17/2008 1610 X Background and MS/MSD. Bear Creek above mining areas.
Red-brown sand with small pebbles and organics.

08384303 BC01SD MJAAF8 9/17/2008 1740 X Bear Creek. Brown silty sand.

Key:

CLP = Contract Laboratory Program.
EPA = United States Environmental Protection Agency.
ID = Identification.
MS = Matrix spike.
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Quality Assurance/
Quality Control

QA/QC data are necessary to determine precision and accuracy and to
demonstrate the absence of interferences and/or contamination of sampling
equipment, glassware, and reagents. Specific QC requirements for laboratory
analyses are incorporated in the Contract Laboratory Program Statement of Work
for Inorganic Analyses (EPA 2007). These QC requirements or equivalent
requirements found in the analytical methods were followed for analytical work
on the SI. This section describes the QA/QC measures taken for the SI and
provides an evaluation of the usability of data presented in this report.

Data from the CLP laboratory were reviewed and validated by an EPA chemist.
Data qualifiers were applied as necessary according to USEPA Contract

Laboratory Program National Functional Guidelines for Inorganic Data Review
(2004).

In the absence of other QC guidance, method- and/or standard operating
procedure (SOP)-specific QC limits were also utilized to apply qualifiers to the
data.

4.1 Satisfaction of Data Quality Objectives

The guidance document used to establish data quality objectives (DQOs) for this
SI was Guidance for the Data Quality Objectives Process (EPA QA/G-4),
EPA/600/R-96/055 (EPA 2000).

The EPA Task Monitor determined that definitive data without error and bias
determination would be used for the sampling and analyses conducted during the
field activities. The data quality achieved during the field work produced
sufficient data that met the DQOs stated in the SQAP (E & E 2008a). A detailed
discussion of accomplished SI objectives is presented in the following sections.

4.2 QA/QC Samples

QA samples (trip and rinsate blanks) were not collected. Trip blanks are not
required for TAL metals analyses. Rinsate blank samples were not collected
because all sample collection equipment was dedicated.

QC samples included matrix spike (MS)/duplicate samples for inorganic analyses
at a rate of one MS/duplicate per 20 samples per matrix.
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4. Quality Assurance/Quality Control

4.3 Project-Specific Data Quality Objectives

The laboratory data were reviewed to ensure that DQOs for the project were met.
The following describes the laboratories’ abilities to meet project DQOs for
precision, accuracy, and completeness and the field team’s ability to meet project
DQOs for representativeness and comparability. The laboratories and the field
team were able to meet DQOs for the project.

4.3.1 Precision

Precision measures the reproducibility of the sampling and analytical
methodology. Laboratory and field precision is defined as the relative percent
difference (RPD) between duplicate sample analyses. The laboratory duplicate
samples measure the precision of the analytical method. The RPD values were
reviewed for all laboratory samples. All duplicate RPD values were within QC
limits; therefore, the project DQO for precision of 90% was met.

4.3.2 Accuracy

Accuracy measures the strength of the relationship between true values and their
predictions. Laboratory accuracy is defined as the MS percent recovery (%R) for
all laboratory analyses. The MS %R values were reviewed for all MS analyses.
A total of 33 sample results (approximately 4.2% of the data) were qualified as
estimated quantities (J or UJ) based on MS outliers; therefore, the project DQO
for accuracy of 90% was met.

4.3.3 Completeness

Data completeness is defined as the percentage of usable data (usable data divided
by the total possible data). All laboratory data were reviewed for data validation
and usability. No sample results were rejected; therefore, the project DQO for
completeness of 90% was met.

4.3.4 Representativeness

Data representativeness expresses the degree to which sample data accurately and
precisely represent a characteristic of a population, parameter variations at a
sampling point, or an environmental condition. The number and selection of
samples were determined in the field to account for site variations and sample
matrices. The project DQO for representativeness of 90% was met.

4.3.5 Comparability

Comparability is a qualitative parameter expressing the confidence with which
one data set can be compared with another. Data produced for this site followed
applicable field sampling techniques and specific analytical methodology. The
project DQO for comparability of 90% was met.

4.4 Laboratory QA/QC Parameters

The laboratory data also were reviewed for holding times/temperatures, laboratory
blank samples, serial dilution analyses, and interference check sample analyses.
These QA/QC parameters are summarized below. In general, the laboratory and
field QA/QC parameters were considered acceptable.
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4. Quality Assurance/Quality Control

4.4.1 Holding Times/Temperatures
All samples were analyzed within QC holding time limits and all samples were
maintained within QC temperature limits.

4.4.2 Laboratory Blanks
All laboratory blanks met the frequency criteria. No potential contaminants of
concern were detected in the laboratory blanks.

4.4.3 Serial Dilution

Serial dilution analyses were performed at a frequency of one per 20 samples per
matrix, meeting QC frequency criteria. A total of 72 sample results
(approximately 9.1% of the data) were qualified as estimated quantities (J or UJ)
based on serial dilution outliers.

4.4.4 Interference Check Samples

Interference check sample analyses were performed at a frequency of one per 20
samples per matrix for TAL metals, meeting QC frequency criteria. All
interference check sample results were within QC limits.
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Analytical Results Reporting and
Background Samples

This section describes the reporting and methods applied to analytical results
presented in Sections 6 (sources) and 7 (targets) of this report, and discusses
background locations and sample results. Table 3-1 lists all samples collected for
laboratory analysis.

5.1 Analytical Results Evaluation Criteria

Analytical results presented in the summary tables of Sections 6 and 7 show all

analytes detected above laboratory detection limits in bold type. Analytical

results indicating significant concentrations of contaminants in source samples

(Section 6) or elevated concentrations of contaminants in target samples (Section

7) with respect to background concentrations are shown underlined and in bold

type. For the purposes of this investigation, significant/elevated concentrations

are those concentrations that are:

= Equal to or greater than the sample’s Contract-Required Quantitation Limit
(CRQL); and

= Equal to or greater than the background sample’s CRQL when the background
concentration was below detection limits; or

= At least three times greater than the background concentration when the
background concentration equals or exceeds the detection limits.

The analytical summary tables present all detected compounds, but only those
detected analytes at potential sources/targets meeting the significant/elevated
concentration criteria are discussed in the report text. All detected concentrations
are also discussed for the background samples. When samples were diluted for
re-analysis at a laboratory, the dilution results were considered for evaluation and
are provided in the tables.

5.1.1 Sample Results Reporting

The analytes aluminum, calcium, iron, magnesium, potassium, and sodium are
common earth crust elements. Based on EPA, Region 10 policy, these common
earth crust elements will not be discussed in this report.

5.2 Background Samples

Background samples were collected for sediments (Figure 3-1). The background
sediment results were also used for comparison with dragline pile, waste sand,
and dredge spoil samples as these materials were similar in composition to the
sediment samples. Results for the appropriate background samples are shown in
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5. Analytical Results Reporting and Background Samples

the first column(s) of the analytical results summary tables in Sections 6 and 7 for
comparison with source and target results.

5.2.1 Background/Contribution Sediment Samples

5.2.1.1 Sample Locations

The background sediment samples were collected: one on the Tuluksak River
(TR18SD), one from Bear Creek (BG02SD), and one above the dredge spoil pile
on Granite Creek (BGO1SD). These samples were collected above any known
mining activity.

A contribution sample was collected from the Fog River. This contribution
sample was intended to help determine if this tributary is contributing sediment
contamination to the Tuluksak River. This sample (FRO1SD) is a contribution
sediment sample for samples collected from the Tuluksak River downstream of
the confluence with the Fog River.

5.2.1.2 Sample Results

Sample results are presented in Tables 6-1, 6-2, 7-1, 7-2, and 7-3. Sample results
for background sediment sample TR18SD indicate the presence of ten TAL
metals (arsenic, barium, cadmium, chromium, copper, lead, manganese, nickel,
vanadium, and zinc) above the CRQL. Sample results for background sediment
sample BGO1SD indicate the presence of seven TAL metals (arsenic, barium,
chromium, lead, manganese, vanadium, and zinc) above the CRQL. Sample
results for background sediment sample BG0O2SD indicate the presence of nine
TAL metals (arsenic, barium, cadmium, chromium, copper, lead, manganese,
vanadium, and zinc) above the CRQL. Sample results for the contribution sample
FRO1SD indicate the presence of 11 TAL metals (arsenic, barium, cadmium,
chromium, cobalt, copper, lead, manganese, nickel, vanadium, and zinc) above
the CRQL.
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Potential Sources

This section describes potential sources, sample locations, and analytical results
of SI samples obtained from potential sources. Laboratory data sheets of
analytical results for all samples are provided in Appendix E.

The dredge spoils, dragline pile, and possibly waste sand, are materials dredged
from the river. Although found at the surface like soil samples, it is suspected
that these materials are actually sediments that have been placed on the surface of
the river banks. For this reason, results for these samples were compared to the
background sediment samples.

6.1 Granite Creek Dragline Pile

A dragline pile located near Granite Creek is approximately 600 feet long by 50
feet wide by an average of 3 feet thick for an approximate volume of 3,333 cubic
yards (Figure 2-1). There is no evidence of a maintained engineered cover or a
functioning and maintained run-on control system or a runoff management
system. TAL metals from this pile may be leaching into Granite Creek and
migrating to the Tuluksak River.

6.1.1 Sample Locations

Three samples were collected from the Granite Creek dragline pile area (GCO1SO
through GC03SO). These samples consisted of brown-red sand with some gravel.
Samples were collected between 0 and 6 inches bgs and analyzed for TAL metals.

6.1.2 Sample Results

Sample results are presented in Table 6-1. Sample results indicate that no TAL
metals were detected at significant concentrations with respect to background
concentrations.

6.2 Waste Sand Piles

Three waste sand piles are located on Bear Creek. The volumes of these piles are
estimated to be 11,983,375 cubic yards. The volume was calculated using
satellite images and the assumption that the average pile height was 20 feet
(Google 2009). There is no evidence of a maintained engineered cover or a
functioning and maintained run-on control system or a runoff management
system. TAL metals from this pile may be leaching into Bear Creek and
migrating to the Tuluksak River.
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6. Potential Sources
6.2.1 Sample Locations
Three samples were collected from the waste sand pile area (WS01SO through
WS03S0). The materials collected from these piles were primarily medium
brown sands and gravel. Samples were collected between 0 and 6 inches bgs and
analyzed for TAL metals.

6.2.2 Sample Results

Sample results are presented in Table 6-2. Sample results indicate the presence of
a total of three TAL metals (cobalt, copper, and nickel) at significant
concentrations with respect to background concentrations. Cobalt and nickel
were detected at significant concentrations in all three waste sand pile samples,
while copper was detected at a significant concentration only in sample WS01SO.

6.3 Dredge Spoils

Dredge spoil piles are located along the Tuluksak River between the landing strip
and California Creek (Figure 2-1). Samples were collected at the locations shown
in Figure 3-1. The volumes of these sampled piles are estimated to total
54,545,019 cubic yards. The volumes were calculated using satellite images and
the assumption that the average pile heights were 20 feet (Google 2009). TAL
metals from these piles may be leaching into the Tuluksak River.

6.3.1 Sample Locations

Three samples were collected from the dredge spoil piles (DS01SO through
DS03S0). There is no evidence of a maintained engineered cover or a
functioning and maintained run-on control system or a runoff management
system. All of the samples contained sand, pebbles, and cobbles. The samples
were collected between 0 and 6 inches bgs and analyzed for TAL metals.

6.3.2 Sample Results

Sample results are presented in Table 6-2. Sample results indicate the presence of
a total of six TAL metals (cadmium, chromium, cobalt, copper, nickel, and zinc)
at significant concentrations with respect to background concentrations. Of these
analytes, cobalt, copper, and nickel were detected at significant concentrations in
two of the three dredge spoils samples.
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Table 6-1
EPA Sample ID
CLP Sample ID

Station Location
Description

08384302
MJAAF7
BG02SD

Background

Granite Creek Dragline Pile Analytical Results Summary
08384229
MJAA84
GC01Ss0O

08384230
MJAAS85
GC02Ss0

Granite Creek

08384231
MJAAS86
GC03SO

Target Analyte List Metals (mg/kg)
Aluminum 15400 7670 9250 11000
Arsenic 15.8 3.9 6.9 19.4
Barium 161 61.3 31.6 28.2
Cadmium 1.4 0.48 JQ 1.5 1.2
Calcium 4580 1400 1730 1520
Chromium 13.3 5.1 1.6 5.6
Cobalt 10.1JQ 5.9 4.3JQ 5.2JQ
(SQL =11.7)
Copper 18.8 10.8 7.8 13.7
Iron 23900 JL 9770 JL 28100 JL 22200 JL
Lead 6.5 4.2 13.2 12.9
Magnesium 4380 JL 2190 JL 2320 JL 4100 JL
Manganese 1120 JL 149 JL 407 JL 319 JL
Nickel 8.5JQ 4.2JQ 1.3JQ 5.3
(SQL =9.3)
Potassium 555 JQ 1500 1500 2130
Vanadium 51.0 30.9 22.6 18.4
Zinc 61.5JL 24.4JL 62.0 JL 56.2 JL
Note: Bold type indicates the sample result is above the contract required

quantitation limit or sample quantitation limit.
Underlining indicates the sample result is elevated as defined in Section 5.

Key:
CLP = Contract Laboratory Program.
EPA = United States Environmental Protection Agency.
ID = Identification.
J = The analyte was positively identified. The associated numerical value is an estimate.
L = Low bias.
mg/kg = Milligrams per kilogram.
Q = The result is estimated because the concentration is below the contract

required quantitation limit or the sample quantitation limit.
U = The analyte was not detected at or above the reported limit.
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Table 6-2

EPA Sample ID
CLP Sample ID

Station Location

Description

08384302
MJAAFT7
BG02SD

Background

Target Analyte List Metals (mg/kQg)

MJAA9G

MJAAQ7

MJAA98
WS01SO WS02SO WS03SO
Waste Sand

Waste Sand and Tuluksak River Dredge Spoils Analytical Results Summary
08384241 08384242 08384243 08384261 08384262 08384263
MJAABG
DS01SO

MJAAB7
DS02S0O
Dredge Spoils

MJAABS8
DS03S0O

Aluminum 15400 17300 19000 18200 29300 3290 40600
Arsenic 15.8 11.9 10.3 8.2 11.9 31.2 13U
Barium 161 88.8 99.8 91.3 229 99.0 369
Beryllium 0.25JQ 0.31JQ 0.27JQ 0.23JQ 0.72 0.64 0.62JQ
(SQL =1.2)
Cadmium 14 2.1 1.8 1.7 2.1 14.6 2.3
Calcium 4580 2200 2520 2290 3350 1810 17700
Chromium 13.3 18.1 12.3 13.7 6.9 21.3 48.0
Cobalt 10.1JQ 134 146 139 10.8 22.8 22.8
(SQL =11.7)
Copper 18.8 65.2 51.4 39.6 24.3 202 62.8 ‘
Iron 23900 JL 37000 JL 34000 JL 33000 JL 31700 JL 49900 JL 39800 JL
Lead 6.5 10.0 5.2 4.1 9.7 16.0 3.4
Magnesium 4380 JL 9510 JL 11100 JL 10200 JL 11600 JL 758 JL 13700 JL
Manganese 1120 JL 480 JL 514 JL 457 JL 761 JL 2210 JL 874 JL
Nickel 8.5JQ 118 12.1 9.8 5.4 31.0 28.1
(SQL =9.3)
Potassium 555 JQ 527 JQ 534 JQ 495 JQ 10700 823 678
Vanadium 51.0 83.7 79.7 75.3 72.4 69.2 97.7
Zinc 61.5JL 44.9 JL 45.0 JL 40.8 JL 65.6 JL 1300 JL 41.1JL
Note: Bold type indicates the sample result is above the contract required quantitation limit or sample quantitation limit.

Underlining indicates the sample result is elevated as defined in Section 5.

Key:

CLP = Contract Laboratory Program.
EPA = United States Environmental Protection Agency.
ID = Identification.
J = The analyte was positively identified. The associated numerical value is an estimate.
L = Low bias.
mg/kg = Milligrams per kilogram.
Q = The result is estimated because the concentration is below the contract required quantitation limit
or the sample quantitation limit.
U = The analyte was not detected at or above the reported limit.



Surface Water Migration
Pathway and Targets

The surface water migration pathway target distance limit (TDL) begins at the
probable point of entry (PPE) and extends downstream for 15 miles or to the
furthest point where elevated concentrations of hazardous substances associated
with the sources is documented. Figure 7-1 depicts the surface water migration
pathway TDL. The groundwater migration, soil exposure, and air migration
pathways were not evaluated per direction of the EPA TM because of a lack of
targets for each pathway.

7.1 Overland Pathway

PPEI1 for the site is the entire length of the dredge spoils in the Tuluksak River
and Bear Creek. PPE2 for the site is the length of the dredge spoils pile between
sample locations GCO1SO and GC03SO which are located on Granite Creek.
PPE3 is at sample location GC04SD at the Granite Creek dragline tailings pile.
The TDL begins at the most upstream point where dredge spoils are present in
Bear Creek and continues for approximately 62 miles downstream in the
Tuluksak River to sample location TR04SD, which is the most downstream point
at which elevated concentrations are documented. This sample point is greater
than 15 miles downstream of the most downstream source of contamination.

The flow rates of Bear Creek, Granite Creek, and the Tuluksak River are not
recorded. It is estimated that the flow rates of Bear Creek and Granite Creek are
between 10 and 100 cubic feet per second (cfs). The flow rate for the Tuluksak
River is estimated to be greater than 100 cfs, but less than 1,000 cfs.

The 2-year 24-hour rainfall event for the area is 1.5 inches (ENRI UAA 1992).
The average annual precipitation for Tuluksak, Alaska, is 66 inches (ADCED
2007). The drainage area for all sources at the site is greater than 100 and less
than 1,000 acres (Hanson 2007). The total drainage area of the Tuluksak River is
approximately 1,500 square miles (Maddren 1915).

Soils at the site are classified into three different principal components: Histic
Pergelic Cryaquepts, Pergelic Cryofibrists, and Typic Cryofluvents (Rieger 1979).

The Histic Pergelic Cryaquepts comprise approximately 55% of the soils and are
poorly drained on nearly level to moderate slopes in broad valleys and large
basins. The soils developed in nonacid alluvium. Below a thick mat of partly
decomposed organic matter, the soils have a mottled gray silt loam horizon that is
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shallow over permafrost. In a few places on the terrains and ground moraines
they have a gravely substratum. (Rieger 1979)

The Pergelic Cryofibrists comprise approximately 40% of the soils and are poorly
drained organic soils that lie in broad depressions and meander scars, and on the
borders of shallow lakes. These soils consist of stratified layers of fibrous moss
and sedge peat that is usually very strongly acid. The permafrost table is shallow.
(Rieger 1979)

The Typic Cryofluvents comprise approximately 5% of the soils and are deep,
well drained silty soils on nearly level natural levees bordering rivers. The soils
consist of nonacid to calcareous stratified silty and fine sandy alluvium. In most
places they are underlain by very gravelly sand. Permafrost is either deep or
absent. (Rieger 1979)

Flood hazard data indicate that flooding occurred in the Tuluksak Village in the
1970s (USACE 1993). Based on this information, the START assumes the site
area is within a 100-year flood plain.

7.2 Drinking Water Targets

There are no drinking water intakes located within the TDL. Surface water is not
used for the irrigation of five or more acres of commercial food or forage crops,
for the watering of commercial livestock, as an ingredient in commercial food
preparation, or as a major or designated water recreation area.

7.3 Human Food Chain Targets

No commercial fishing is known to occur along the Tuluksak River (Bue 2007).
Tribal members have reported eating fish caught from the Tuluksak River. The
primary fishing area along the Tuluksak River is below the confluence with the
Fog River approximately 6 miles upstream from the town of Tuluksak (McAtee
2008); however, a fish camp on the Tuluksak River approximately seven miles
upstream of the confluence with the Fog River was noted from the helicopter
while travelling upstream, therefore, a fishery is located within the TDL In
addition to tribal fishing, limited sport fishing occurs on the Tuluksak River. The
fish harvest on the Tuluksak River is not recorded by Alaska Department of Fish
and Game or by the local tribe (Chythlook 2008). It is not known if fishing
occurs on Bear Creek or Granite Creek.

7.4 Environmental Targets

Detailed wetland information is not available for the area therefore wetland
frontage was determined during the sampling event. An aerial survey was
conducted from the helicopter on September 16, 2008. It was estimated from the
field biologist that palustrine emergent and palustrine scrub/shrub wetlands were
present on the Tuluksak River from the confluence with the Kuskokwim River to
the Tuluksak Mine. This length is longer than the entire TDL; therefore, wetlands
are present on both sides of the river for the entire 62 mile TDL. Based on this,
there are approximately 124 miles of wetland frontage within the TDL.

(Mackey 2009)
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The United State Fish and Wildlife Service manages terrestrial threatened and
endangered species in the United States. There are no Federal-listed terrestrial
threatened or endangered species in the TDL (Balough 2007). The National
Oceanic and Atmospheric Administration manages all marine threatened and
endangered species in the United States. There are no Federal-listed marine
threatened or endangered species in the TDL (NOAA 2009).

7.5 Sample Locations and Results

Sample results are reported from Bear Creek to the confluence with the Tuluksak
River and for Granite Creek to the confluence with the Tuluksak River. Sample
results on the Tuluksak River are reported by river segments to account for
multiple background and contribution samples. From upstream to downstream,
the segments are: Upstream of Bear Creek, Bear Creek to Fog River, and from
the Fog River to the most downstream sample point. As background and
contribution samples are added for comparison to Tuluksak River samples, the
highest concentration per analyte was used for evaluation purposes.

7.5.1 Bear Creek

7.5.1.1 Sediment Sample Locations

A total of 2 sediment samples (BCO1SD and TPO1SD) were collected from Bear
Creek, including one sediment sample from an excavated area on the creek

7.5.1.2 Sediment Sample Results

Sample results for the excavated area of Bear Creek and Bear Creek to the
confluence with the Tulusak River are provided in Table 7-1. Sample results are
compared to the background sample collected from Bear Creek (BG02SD). Three
TAL metals (cobalt, copper, and nickel) were detected at elevated concentrations
with respect to background concentrations. Cobalt and nickel were detected at
elevated concentrations in both samples.

7.5.2 Granite Creek

7.5.2.1 Sediment Sample Locations

One sediment sample was collected from Granite Creek (GC04SD) near the
confluence of the creek with the Tuluksak River.

7.5.2.2 Sediment Sample Results

Sample results for Granite Creek are provided in Table 7-2. Sample results are
compared to the background sample collected from Bear Creek (BG0O1SD). Six
TAL metals (arsenic, cadmium, chromium, cobalt, copper, and nickel) were
detected at elevated concentrations with respect to background concentrations.

7.5.3 Tuluksak River above the Confluence with Bear Creek

7.5.3.1 Sediment Sample Locations

A total of 1 sediment sample was collected above the confluence with Bear Creek
on the Tuluksak River (TR17SD).
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7. Surface Water Migration Pathway and Targets

7.5.3.2 Sediment Sample Results

Sample results for the Tuluksak River to the confluence with Bear Creek are
provided in Table 7-3. Sample results are compared to the background sample
collected from the Tuluksak River (TR18SD). One TAL metal (cobalt) was
detected at elevated concentrations with respect to background concentrations.

7.5.4 Tuluksak River above the Confluence with the Fog River
7.5.4.1 Sediment Sample Locations

A total of 13 sediment samples were collected on the Tuluksak River between the
confluence with Bear Creek and the confluence with the Fog River (TR04SD
through TR16SD).

7.5.4.2 Sediment Sample Results

Sample results for the samples collected below the confluence with Bear Creek
and above the confluence with the Fog River are provided in Table 7-4. The
samples from this segment are compared to the background samples collected
from Bear Creek (BG02SD) and the Tuluksak River (TR18SD). The highest
detection for each analyte from both samples is used as the background sample
concentration. Sample results indicated the presence of cobalt at elevated
concentrations with respect to background concentrations in five samples
(TRO4SD, TR06SD, TR12SD, TR13SD, and TR16SD) and nickel at elevated
concentrations with respect to background concentrations in five samples
(TRO4SD, TR06SD, TR0O7SD, TR0O8SD, and TR16SD).

7.5.5 Tuluksak River below the Confluence with the Fog River
7.5.5.1 Sediment Sample Locations

A total of 3 sediment samples were collected below the confluence with the Fog
River on the Tuluksak River (TRO1SD through TR03SD).

7.5.5.2 Sediment Sample Results

Sample results for samples collected from the Tuluksak River below the
confluence with the Fog River are provided in Table 7-5. The samples from this
segment are compared to the background samples collected from the Tuluksak
River (TR18SD) and Bear Creek (BG02SD) and the contribution sample collected
from the Fog River (FRO1SD). The highest detection for each analyte from all
three samples is used as the background sample concentration. Sample results
indicated no analytes at elevated concentrations with respect to background
concentrations.
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Table 7-1

EPA Sample ID
CLP Sample ID
Station Location

Description

08384302
MJAAF7
BG02SD

Background

Bear Creek Sediment Samples Analytical Results Summary
08384240
MJAA9S
TPO1SD

08384303

MJAAF8

BC01SD
Bear Creek

Target Analyte List Metals (mg/kg)

Aluminum 15400 33000 21100

Arsenic 15.8 17.1 19.2

Barium 161 273 167

Cadmium 1.4 2.5 1.7

Calcium 4580 6690 4700

Chromium 13.3 215 24.9

Cobalt 10.1JQ 22.0 152
(11.7 SQL)

Copper 18.8 63.4 255

Iron 23900 JL 41800 JL 33800 JL

Lead 6.5 14.4 7.2

Magnesium 4380 JL 10500 JL 7870 JL

Manganese 1120 JL 987 JL 687 JL

Nickel 8.5JQ 16.6 24.2
(9.3 SQL)

Potassium 555 JQ 1870 888 JQ

Vanadium 51.0 120 70.5

Zinc 61.5JL 98.5JL 79.6 JL

Note: Bold type indicates the result is above the sample quantitation limit.

Underline type indicates the sample result is elevated as defined in Section 5.
Key:

CLP = Contract Laboratory Program.
EPA = United States Environmental Protection Agency.
ID = Identification.
J = The analyte was positively identified. The associated numerical value is an estimate.
L = Low bias.
mg/kg = milligrams per kilogram.
Q = The result is estimated because the concentration is below the contract required quantitation limit.
SQL = Sample Quantitation Limit.



Table 7-2 Granite Creek Sediment Samples Analytical Results Summary

EPA Sample ID 08384301 08384232

CLP Sample ID MJAAF6 MJAAB7

Station Location BGO01SD GC04SD

Granite Creek

Description Background Granite Creek

Target Analyte List Metals (mg/kg)

Aluminum 3820 11700

Arsenic 14 5.2

Barium 66.2 48.2

Cadmium 0.57JQ 12
(0.61 SQL)

Calcium 1080 2310

Chromium 34 17.8

Cobalt 4.2JQ 9.7
(6.1 SOL)

Copper 2.3JQ 18.6
(3.1 SQL)

Iron 12000 23400 JL

Lead 2.3 5.7

Magnesium 2030 5570 JL

Manganese 255 293 JL

Nickel 2.5JQ 14.2
(4.9 SOL)

Potassium 634 823

Vanadium 21.1 50.4

Zinc 19.8 JL 52.4 JL

Note: Bold type indicates the result is above the sample quantitation limit.

Underline type indicates the sample result is elevated as defined in Section 5.

Key:
CLP = Contract Laboratory Program.
EPA = United States Environmental Protection Agency.
ID = Identification.
J = The analyte was positively identified. The associated numerical value is an estimate.
L = Low bias.
mg/kg = milligrams per kilogram.
Q = The result is estimated because the concentration is below the contract required quantitation limit.
SQL = Sample Quantitation Limit.



Table 7-3 Tuluksak River Sediment Sample Analytical Results Summary
(Above Bear Creek Confluence)

EPA Sample ID 08384217 08384216
CLP Sample ID MJAAT72 MJAAT71
Station Location TR18SD TR17SD
Description Background Tuluksak River
Target Analyte List Metals (mg/kg)
Aluminum 5050 7190
Arsenic 4.5 6.7
Barium 72.4 91.3
Cadmium 0.69 0.79
Calcium 1630 2140
Chromium 9.8 11.6
Cobalt 5.8JQ 7.9
(6.1 SQL)
Copper 5.0 8.0
Iron 13500 15400
Lead 3.1 3.4
Magnesium 2770 3960
Manganese 322 402
Nickel 6.4 8.2
Potassium 749 996
Vanadium 29.7 36.2
Zinc 25.8 JL 35JL
Note: Bold type indicates the result is above the sample quantitation limit.

Underline type indicates the sample result is elevated as defined in Section 5.

Key:
CLP = Contract Laboratory Program.
EPA = United States Environmental Protection Agency.
ID = Identification.
J = The analyte was positively identified. The associated numerical value is an estimate.
L = Low bias.
mg/kg = milligrams per kilogram.
Q = The result is estimated because the concentration is below the contract required quantitation limit.
SQL = Sample Quantitation Limit.
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Table 7-4  Tuluksak River Sediment Samples Analytical Results Summary (Between Bear Creek and Fog River Confluences)

EPA Sample ID 08384302 08384217 08384215 08384214 08384213 08384212 08384211 08384210 08384209 08384208 08384207 08384206 08384205 08384204 08384203
CLP Sample ID MJAAF7 MJAAT2 MJAA70 MJAAG9 MJAAGS MJAAG7 MJAAG6 MJAAGBS MJAAG4 MJAAGB3 MJAAGB2 MJAAGL MJAAG0 MJAAS9 MJAAS58
Station Location BG02SD TR18SD TR16SD TR15SD TR14SD TR13SD TR12SD TR11SD TR10SD TRO9SD TRO8SD TRO7SD TRO6SD TRO5SD TR04SD
Description Background Tuluksak River
Target Analyte List Metals (mg/kg
Aluminum 15400 5050 19800 13500 13000 17700 15500 11200 13200 11400 13900 13300 16300 13700 18400
Arsenic 15.8 4.5 23.1 11.8 15.1 12.7 14.2 8.4 10.5 7.3 8.7 7.3 8.7 13.6 17.8
Barium 161 72.4 152 103 87.1 135 121 76.1 98.5 62.7 85.8 76.4 104 134 161
Cadmium 1.4 0.69 1.9 1.4 1.4 1.6 1.6 1.1 1.4 1.2 15 15 1.8 1.8 2.2
Calcium 4580 1630 4340 2620 3000 4190 3720 2510 2720 2230 2420 2390 3040 2880 3500
Chromium 13.3 9.8 25.9 17.3 17.6 19.8 18.7 14.2 16.4 15.8 20.3 21.2 26.1 18.8 25.1
Cobalt 10.1JQ 5.8JQ 17.0 10.4 11.2 135 135 8.6 10.8 9.3 10.9 10.9 11.8 9.4 12.3
(11.7 SQL) (6.1 SQL)
Copper 18.8 5.0 27.0 23.4 24.1 24.9 24.1 16.1 17.7 17.4 18.3 16.7 18.5 17.0 23.3
Iron 23900 JL 13500 35600 27200 26800 29300 30400 21200 25100 23500 27100 27700 33400 34100 39300
Lead 6.5 3.1 6.0 4.7 5.2 7.0 5.6 3.8 4.2 3.8 4.6 4.4 6.0 5.9 8.4
Magnesium 4380 JL 2770 9710 7930 6770 6550 7680 5360 6370 6100 6600 6450 7010 5060 5850
Manganese 1120 JL 322 670 665 591 637 768 501 505 536 715 537 395 401 519
Nickel 8.5JQ 6.4 23.6 15.6 15.7 16.3 17.4 12.9 15.7 16.1 20.6 23.0 26.2 16.4 21.6
(9.3 SQL)
Potassium 555 JQ 749 1000 875 800 1130 978 616 JQ 757 507 JQ 603 JQ 499 JQ 596 JQ 529 JQ 560 JQ
Vanadium 51.0 29.7 75.6 57.9 54.1 64.4 61.6 43.9 51.1 44.7 50.2 44.7 50.9 45.3 57.3
Zinc 61.5JL 25.8 JL 75.6 JL 59.8 JL 55.9 JL 59.0 JL 64.3 JL 43.0JL 51.9 JL 50.0 JL 58.2 JL 61.6 JL 72.0JL 54.1JL 72.7JL
Note: Bold type indicates the result is above the sample quantitation limit.

Underline type indicates the sample result is elevated as defined in Section 5.

Key:
CLP = Contract Laboratory Program.
EPA = United States Environmental Protection Agency.
ID = Identification.
J = The analyte was positively identified. The associated numerical value is an estimate.
L = Low bias.
mg/kg = milligrams per kilogram.
Q = The result is estimated because the concentration is below the contract required quantitation limit.
SQL = Sample Quantitation Limit.
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Table 7-5  Tuluksak River Sediment Samples Analytical Results Summary (Below Fog River Confluence)

EPA Sample ID 08384302 08384217 08384228 08384202 08384201 08384200
CLP Sample ID MJAAF7 MJAAT2 MJAAB3 MJAAS7 MJAAS6 MJAAS5
Station Location BG02SD TR18SD FRO1SD TRO3SD TRO02SD TRO1SD
Fog River
Description Background Contribution Tuluksak River
Target Analyte List Metals (mg/kg)
Aluminum 15400 5050 15300 14000 15100 13400
Arsenic 15.8 4.5 17.6 12.3 27.0 28.1
Barium 161 72.4 150 94.7 165 163
Cadmium 1.4 0.69 2.0 1.9 2.7 2.3
Calcium 4580 1630 3840 2900 3780 2890
Chromium 13.3 9.8 25.3 26.3 26.5 224
Cobalt 10.1JQ 5.8JQ 10.6 15.1 11.4 10.6
(11.7 SQL) (6.1 SQL)
Copper 18.8 5.0 24.8 26.4 21.2 22.1
Iron 23900 JL 13500 37900 32600 46300 41300
Lead 6.5 3.1 8.7 7.1 7.6 8.2
Magnesium 4380 JL 2770 4580 6490 5170 4030
Manganese 1120 JL 322 583 939 443 575
Mercury 0.23U 0.12U 0.12JQ 0.12U 0.20U 0.20
(0.21 SQL)
Nickel 8.5JQ 6.4 25.7 32.2 26.5 214
(9.3 SQL)
Potassium 555 JQ 749 566 JQ 578 JQ 660 JQ 585 JQ
Vanadium 51.0 29.7 425 50.1 45.4 40.5
Zinc 61.5 JL 25.8JL 72.7JL 77.6 JL 77.9JL 70.9JL
Note: Bold type indicates the result is above the sample quantitation limit.

Underline type indicates the sample result is elevated as defined in Section 5.

Key:
CLP = Contract Laboratory Program.
EPA = United States Environmental Protection Agency.
ID = Identification.
J = The analyte was positively identified. The associated numerical value is an estimate.
L = Low bias.
mg/kg = milligrams per kilogram.
Q = The result is estimated because the concentration is below the contract required quantitation limit.
SQL = Sample Quantitation Limit.
U = The analyte was not detected at or above the reported limit.



Note: This page intentionally left blank.



Source:
>0 o
& o j/

iGage 2000. 7 |

A
A

[ened

P
220 04,
O .

iy

S

k River
N g\’\—\,‘
__&'X p

2y
1)

bistange Limit

&

ecology and environment, inc.

International Specialists in the Environment
Seattle, Washington

0 2.5 S
—————————————

Approximate Scale in Miles

TULUKSAK RIVER
SITE INSPECTION
Tuluksak, Alaska

Figure 7-1

TARGET DISTANCE LIMIT MAP

Date:
7/8/09

Drawn by:
AES

10:START-3\08020017\fig 7-1

7-13



Summary and Conclusions

In September 2008, the START conducted a field sampling event at the Tuluksak
River site located near Tuluksak, Alaska. The city of Tuluksak is located at the
confluence of the Kuskokwim and Tuluksak rivers. The Nyac townsite lies
approximately 70 miles upstream of the city of Tuluksak on the Tuluksak River.
Placer mining has been conducted at a number of locations in the upper reaches of
the Tuluksak River for over 100 years. Additionally, dredging of the Tuluksak
River has been conducted. Dredging and mining created an estimated volume of
greater than 65,000,000 cubic yards of dredge spoil, dragline pile, and waste sand
materials. The START collected 33 sediment samples during the two-day field
event at various locations along Bear Creek, Granite Creek, and the Tuluksak
River.

8.1 Sources

Sources associated with placer mining activities in the Tuluksak River include the
Granite Creek dragline pile, three waste sand piles, and the dredge spoils piles on
the Tuluksak River (Figure 2-1). A total of nine samples were collected from the
sources, three from each location. Three TAL metals (cobalt, copper and nickel)
were detected at significant concentrations in the waste sand pile samples, no
TAL metals were detected at elevated concentrations in the dragline pile, and six
TAL metals (cadmium, chromium, cobalt, copper, nickel, and zinc) were detected
at significant concentrations in the dredge spoils piles samples. Based on
analytical results, two of these sources appear to contain hazardous substances at
significant concentrations.

8.2 Targets

There are no drinking water intakes located within the TDL. Surface water is not
used as a water supply for more than five acres of commercial food crops, in
commercial food preparation, or to water livestock.

No commercial fishing is known to occur along the Tuluksak River. Tribal
members have reported eating fish caught from the Tuluksak River and the
primary fishing area along the Tuluksak River is below the confluence with the
Fog River; however, a fish camp was located within the TDL above the
confluence with the Fog River, therefore a fishery is located within the influence
of the site. Fish harvesting on the Tuluksak River is not recorded and limited
sport fishing occurs.
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8. Summary and Conclusions

Detailed wetland information is not available for the area. Observations during
the sampling event indicate there are approximately 124 miles of wetland frontage
along the TDL. There are no Federal- or State-listed threatened or endangered
species within the TDL.

A total of 21 target samples were collected. The TAL metals cobalt, copper, and
nickel were detected at elevated concentrations in sediment samples from the
excavated area on Bear Creek. The TAL metal cobalt was detected at elevated
concentrations in the Tuluksak River sediment sample collected above the
confluence with Bear Creek. The TAL metals arsenic, cadmium, chromium,
cobalt, copper, and nickel were detected at elevated concentrations in Granite
Creek. The TAL metals cobalt and nickel were detected at elevated
concentrations in the Tuluksak River sediment samples collected between the
confluences of Bear Creek and the Fog River. No TAL metals were detected at
elevated concentrations in the Tuluksak River sediment samples collected below
the confluence with the Fog River.

8.3 Conclusions

Based on the results of the SI field sampling event, it appears that hazardous
substances are migrating from sources to surface water targets. The TAL metals
cobalt, copper, and nickel were detected at significant concentrations in the waste
sand piles and the dredge spoils piles; and also were detected at elevated
concentrations in the samples from Bear Creek and Granite Creek. Cobalt and
nickel were detected at elevated concentrations in the Tuluksak River.
Contaminated sediments are present from sample location TPO1SD on Bear Creek
downstream on the Tuluksak River to sample location TR04SD near the
confluence with the Fog River. Fisheries and wetlands are present within this
zone of contamination.
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SAMPLE PLAN ALTERATION FORM

Project Name and Number: Tuluksak River
Technical Direction Document Number 08-02-0017

Material to be Sampled: Surface soil

Measurement Parameters: Target analvte list metals

Standard Procedure for Field Collection & Laboratory Analysis (cite references): Not applicable

Reason for Change in Field Procedure of Analytical Variation: AField conditions were

significantly different than those anticipated in the SQAP. The differences in field conditions

than those anticipated are partially due to a site visit not being conducted. A site visit was not
conducted due to the remote location and the costs associated with two mobilizations.

Variation from Field or Analytical Procedure:

e Mine Tailings/Waste Rock Piles: A maximum of 27 soil samples were planned but were
not collected. Initially, it was thought that up to nine independent mines were present;
however, upon arrival at the site it was discovered that the “mines” consisted of only a
few shovels full of dirt; therefore, no mine tailings/waste rock pile samples were
collected. This deviation was enacted on September 17, 2008.

Special Equipment, Materials, or Personnel Required: Not applicable

CONTACT APPROVED SIGNATURE DATE
Initiator: Renee Nordeen e g July 7, 2009
CM(% [k"\@(ﬁ{ A~

START PL: Renee Nordeen July 7, 2009

‘ ’gch/cca\/k { W’LQ( A
EPA TM: Brandon Perkins W\.ﬂ\/\ 7—/ i /2009

CADOCUME~I\BPERKINS\LOCALS~NTEMPANOTESBAAA25\SAMPLE PLAN ALTERATION FORM JULY 2009 - 1.DOC-7/13/09
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SAMPLE PLAN ALTERATION FORM

Project Name and Number: Tuluksak River
Technical Direction Document Number 08-02-0017

Material to be Sampled: Surface soil and sediment

Measurement Parameters: Target analyte list metals

Standard Procedure for Field Collection & Laboratory Analysis (cite references): Not applicable .

Reason for Change in Field Procedure of Analytical Variation: Field conditions were

significantly different than those anticipated in the SQAP. The differences in field conditions

than those anticipated are partially due to a site visit not being conducted. A site visit was not
conducted due to the remote location and the costs associated with two mobilizations.

Variation from Field or Analytical Procedure:

e Dredge and Dragline Tailings: A maximum of 30 samples were planned of one sample
er 2.000 cubic vards of material and no more than three samples per pile. Less piles
than were anticipated were encountered; therefore, only six of the 30 samples were
collected. This alteration was enacted on September 16 and 17, 2008.

Special Equipment, Materials, or Personnel Required: Not applicable

CONTACT APPROVED SIGNATURE DATE

Initiator: Renee Nordeen ¢ s July 7, 2009

START PL: Renee Nordeen

July 7, 2009

{ :‘;‘\gﬁmiﬁ & f’kmtﬁ,c .y
EPA TM: Brandon Perkins Myﬁ,ﬁ/g/\ 2/13hooT

CADOCUME~IBPERKINS\LOCALS~IN\TEMPANOTESBAAA25\SAMPLE PLAN ALTERATION FORM JULY 2005 - 2.DOC-7/13/09
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SAMPLE PLAN ALTERATION FORM

Project Name and Number: Tuluksak River

Technical Direction Document Number 08-02-0017

Material to be Sampled: Sediment

Measurement Parameters: Target analvte list metals

Standard Procedure for Field Collection & Laboratory Analysis (cite references): Not applicable

Reason for Change in Field Procedure of Analytical Variation: Field conditions were
significantly different than those anticipated in the SQAP. The differences in field conditions

than those anticipated are partially due to a site visit not being conducted. A site visit was not
conducted due to the remote location and the costs associated with two mobilizations.

Variation from Field or Analytical Procedure:

e PPE Samples: A maximum of 19 PPE sediment samples were planned but only one was
collected on Granite Creek near the dragline tailings pile. The PPEs were anticipated to

be collected for each of the individual mines; however, upon arrival at the site, it was
discovered that the “mines” consisted of only a few shovels of dirt; there_fore. there were
not 19 PPEs at the site. This change was enacted on September 17. 2008.

Special Equipment, Materials, or Personnel Required: Not applicable

CONTACT APPROVED SIGNATURE DATE
Initiator: Renee Nordeen - g July 7, 2009
Ll 0% W“\otci A

START PL: Renee Nordeen

o ; July 7, 2009
fonee XNgoles o~
EPA TM: Brandon Perkins Wﬁm 7 /,g/;zoo@

CADOCUME~NBPERKINS\LOCALS~NTEMPWNOTESBAAA2S\SAMPLE PLAN ALTERATION FORM JULY 2009 - 3.DOC-7/13/09
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SAMPLE PLAN ALTERATION FORM

Project Name and Number; Tuluksak River

Technical Direction Document Number 08-02-0017

Material to be Sampled: Sediment

Measurement Parameters: Target analyte list metals

Standard Procedure for Field Collection & Laboratory Analysis (cite references): Not applicable

Reason for Change in Field Procedure of Analytical Variation: Field conditions were
significantly different than those anticipated in the SQOAP. The differences in field conditions
than those anticipated are partially due to a site visit not being conducted. A site visit was not

conducted due to the remote location and the costs associated with two mobilizations.

Variation from Field or Analytical Procedure:

e Streams: A maximum of 25 samples were planned based on a visual survey of the
topographic maps of the area. Samples were collected from each point that was
accessible (approximately every 2 miles for the lower river) and where they were
accessible by vehicle in the upper portion of the river. A total of 21 samples were
collected from the streams. This alteration was enacted on September 16 and 17, 2008.

Special Equipment, Materials, or Personnel Required: Not applicable

CONTACT APPROVED SIGNATURE DATE
Initiator: Renee Nordeen ¢ g ) July 7, 2009
?gﬁ,nu di W{_Qi.. .

START PL: Renee Nordeen July 7, 2009

( ‘{L m&(,a%ffkr\o(_gf( P

EPA TM: Brandon Perkins WM 22 . 7/ (3/2009

CADOCUME-~I\BPERKINS\LOCALS~INTEMPWOTESBAAA2S\SAMPLE PLAN ALTERATION FORM JULY 2009 - 4.DOC-7/13/09



EPA QA Offier: Gina Grepo-Grove %PW 7/27[04

oy Plowe.

CADOCUME~I\BPERKINS\LOCALS~N\TEMPINOTESBAAA25\SAMPLE PLAN ALTERATION FORM JULY 2009 - 4.DOC-7/13/09



SAMPLE PLAN ALTERATION FORM

Project Name and Number: _Tuluksak River

Technical Direction Document Number 08-02-0017

Material to be Sampled: Sediment

Measurement Parameters: Target analyte list metals

Standard Procedure for Field Collection & Laboratory Analysis (cite references): Not applicable

Reason for Change in Field Procedure of Analytical Variation: Field conditions were
significantly different than those anticipated in the SQAP. The differences in field conditions
than those anticipated are partially due to a site visit not being conducted. A site visit was not
conducted due to the remote location and the costs associated with two mobilizations.

Variation from Field or Analytical Procedure:

e Background Sediment: A maximum of seven sediment samples were planned.
California Creek above mining activities could not be accessed; therefore, no sample was

collected. Additionally, background samples were planned to be collected upgradient of
“mine” activities; however upon arrival at the site, it was discovered that the “mines”
consisted of a few shovels of dirt; therefore, there was no need to collect background
samples since there were no sources samples collected. This alteration was enacted on
September 16 and 17, 2008.

Special Equipment, Materials, or Personnel Required: Not applicable

CONTACT APPROVED SIGNATURE DATE
Initiator: Renee Nordeen P g ) July 7, 2009
‘ A lnac é\/k %mg(.&z L A~

START PL: Renee Nordeen

. ~!" y July 7, 2009
Lerae 0‘4 { MC‘L@LQ LA~

C:ADOCUME~IBPERKINS\LOCALS~I\TEMP\NOTESBAAA25\SAMPLE PLAN ALTERATION FORM JULY 2009 - 5.DOC-7/13/09




EPA TM: Brandon Perkins

#/1%/200%

EPA QA Officer: Gina Grepo-Grove

/2709

H\m\m‘ PN

CADOCUME~NBPERKINS\LOCALS~INTEMPWOTESBAAA2S\SAMPLE PLAN ALTERATION FORM JULY 2009 - 5.DOC-7/13/09




SAMPLE PLAN ALTERATION FORM

Project Name and Number: Tuluksak River

Technical Direction Document Number 08-02-0017

Material to be Sampled: Surface soil

Measurement Parameters: Target analyte list metals

Standard Procedure for Field Collection & Laboratory Analysis (cite references): Not applicable

Reason for Change in Field Procedure of Analytical Variation: Field conditions were

significantly different than those anticipated in the SQAP. The differences in field conditions

than those anticipated are partially due to a site visit not being conducted. A site visit was not
conducted due to the remote location and the costs associated with two mobilizations.

Variation from Field or Analytical Procedure:

¢ Background Soil: Because there were no “mines” or tailings/waste rock samples
collected for the site, and the dredge spoil and dragline samples more closely resembled
sediments, no background soil samples were collected. This alteration was enacted on

September 17, 2008.

Special Equipment, Materials, or Personnel Required: Not applicable

CONTACT APPROVED SIGNATURE DATE

Initiator: Renee Nordeen ¢f s July 7, 2009
A lrn A 0‘4 W(QL At

START PL: Renee Nordeen July 7, 2009

( -;’g&mm L \m(,@{ RO

EPA TM: Brandon Perkins Brcoutire B ~—___ 7/13 /2009

CADOCUME~IBPERKINS\LOCALS~NTEMPANOTESBAAA25\SAMPLE PLAN ALTERATION FORM JULY 2009 - 6.DOC-7/13/09



EPA QA Officer: Gina Grepo-Grove

BARIUL

7/27(04

m': PLaye.

CADOCUME~\BPERKINS\LOCALS~ IN\TEMPINOTESBAAA2S\SAMPLE PLAN ALTERATION FORM JULY 2009 - 6.DOC-7/13/09




SAMPLE PLAN ALTERATION FORM

Project Name and Number; Tuluksak River

Technical Direction Document Number 08-02-0017

Material to be Sampled: Sediment

Measurement Parameters: Target analyte list metals

Standard Procedure for Field Collection & Laboratory Analysis (cite references): Not applicable

Reason for Change in Field Procedure of Analytical Variation: Field conditions were

significantly different than those anticipated in the SQAP. The differences in field conditions

than those anticipated are partially due to a site visit not being conducted. A site visit was not
conducted due to the remote location and the costs associated with two mobilizations.

Variation from Field or Analytical Procedure:

o Tailings Pond: No samples were planned for this feature because it was not known to
exist. Upon discovery of the pond a sample was collected. This alteration was enacted

on September 17, 2008.

Special Equipment, Materials, or Personnel Required: Not applicable

CONTACT APPROVED SIGNATURE DATE
Initiator: Renee Nordeen ¢y »* ) July 7, 2009
A lmre d"\/L WUQ& A~
START PL: Renee Nordeen - » ) July 7, 2009
Lenae % ﬁ%\otu. A

EPA TM: Brandon Perkins W ﬁ.;; ?/ 13/1200‘7

EPA QA Officer: Gina Grepo-Grove WM 7/27 200
‘3@4?\‘&(\\4‘ Plawe '6&!\" i - / 0\

CADOCUME~IBPERKINS\LOCALS~NTEMPNOTESBAAA25\SAMPLE PLAN ALTERATION FORM JULY 2002 - 7.D0C-7/13/09



SAMPLE PLAN ALTERATION FORM

Project Name and Number: Tuluksak River

Technical Direction Document Number 08-02-0017

Material to be Sampled: Sediment

Measurement Parameters: Target analyte list metals

Standard Procedure for Field Collection & Laboratory Analysis (cite references): Not applicable

Reason for Change in Field Procedure of Analytical Variation: Field conditions were

significantly different than those anticipated in the SQAP. The differences in field conditions

than those anticipated are partially due to a site visit not being conducted. A site visit was not
conducted due to the remote location and the costs associated with two mobilizations.

Variation from Field or Analytical Procedure:

o Waste Sand: No samples were planned for this feature because it was not known to exist.

Upon discovery of the piles, one sample from each pile was collected for a total of three
samples. This alteration was enacted on September 17, 2008.

Special Equipment, Materials, or Personnel Required: Not applicable

CONTACT APPROVED SIGNATURE DATE
nitiator: Renee Nordeen ¢ S 4 July 7, 2009
(SPRTa J\/L { @U&A (O
START PL: Renee Nordeen -~ e July 7, 2009
Llerne 0“4 [ kmkg& A

EPA TM: Brandon Perkins M"“/ ﬁ,;_\ ?/ 12 /Q,OO?

EPA Q?Zz}f{:gi\%%\n& (Tiéi:pg;}(irove MM 7 }27 ‘ O(’\

CADOCUME~1\BPERKINS\LOCALS~IN\TEMP\NOTESBAAA25\SAMPLE PLAN ALTERATION FORM JULY 2009 - 8. DOC-7/13/09



SAMPLE PLAN ALTERATION FORM

Project Name and Number: Tuluksak River
Technical Direction Document Number 08-02-0017

Material to be Sampled: Not applicable

Measurement Parameters: Global positioning system coordinates.

Standard Procedure for Field Collection & Laboratory Analysis (cite references): Not applicable

Reason for Change in Field Procedure of Analytical Variation: Helicopter global positioning

system (GPS) readings were used for downstream Tuluksak River sample locations to save time.
The Trimble ™ Professional GPS unit was not used for areas near current mining activities, as
planned in the SQAP, because of poor satellite reception.

Variation from Field or Analytical Procedure: GPS points collected on the Tuluksak River were
recorded from the readings on the helicopter (used to access remote sample locations) instead of
using an EPA GPS unit. GPS points for samples collected from areas around the current minin
activities were collected from a hand-held Garmin ™ GPS unit. This alteration was enacted on

September 16 and 17, 2008.

Special Equipment, Materials, or Personnel Required: Not applicable

CONTACT APPROVED SIGNATURE DATE
Initiator: Renee Nordeen c 7 : July 7, 2009
,”\\,Cfn/tti d% (\EXC LQ A At
START PL: Renee Nordeen ¢ 1 . July 7, 2009
-’{C»r\,&( % { kﬂdg& (O

EPA TM: Brandon Perkins /ﬁ f z 2 ) ?/'3/2009,
EPA QA Officer: Gina Grepo-Grove m LuQ 7 /2-7 / Df‘

CADOCUME~INBPERKINS\LOCALS~INTEMPINOTESBAAA25\SAMPLE PLAN ALTERATION FORM JULY 2009 - 9.DOC-7/13/09



B Photographic Documentation
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TULUKSAK RIVER TDD Number: 08-02-0017
Tuluksak, Alaska

Photographed by: Renee Nordeen (RN), Blythe Mackey (BM)

Photo 1 Location TRO1SD. Photo 2 Location TR02SD.

Direction: South Date: 9/16/08 Time: 11:55 Taken By: BM Direction: Southwest  Date: 9/16/08 Time: 12:10 Taken By: BM

Photo 3 Location TRO3SD. Photo 4 River upgradient of TRO3SD.

Direction: Northeast Date: 9/16/08 Time: 12:27 Taken By: RN Direction: Northeast Date: 9/16/08 Time: 12:27 Taken By: RN




TULUKSAK RIVER TDD Number: 08-02-0017
Tuluksak, Alaska Photographed by: Renee Nordeen (RN), Blythe Mackey (BM)
|

Photo 5 Location TR04SD with Fog River in background. Photo 6 Location FRO1SD with Tuluksak River in background.

Direction: Northeast Date: 9/16/08 Time: 12:40 Taken By: BM Direction: East Date: 9/16/08 Time: 12:47 Taken By: RN

Photo 7 Location TRO5SD. Photo 8 Fish camp with weir.

Direction: Date: 9/16/08 Time: 12:50 Taken By: RN Direction: Down Date: 9/16/08 Time: 13:00 Taken By: RN




TULUKSAK RIVER TDD Number: 08-02-0017
Tuluksak, Alaska

Photographed by: Renee Nordeen (RN), Blythe Mackey (BM)

[z
w

Photo 9 Location TRO6SD. Photo 10  Location TRO7SD.
Direction: West Date: 9/16/08 Time: 13:05 Taken By: RN Direction: North Date: 9/16/08 Time: 13:15 Taken By: RN

Photo 11 Location TR0O8SD. Photo 12  Location TR0O9SD.

Direction: Date: 9/16/08 Time: 13:25 Taken By: RN Direction: Date: 9/16/08 Time: 14:10 Taken By: RN




TULUKSAK RIVER TDD Number: 08-02-0017
Tuluksak, Alaska Photographed by: Renee Nordeen (RN), Blythe Mackey (BM)
1

Photo 13  Location TR10SD. Photo 14  Location TR11SD.

Direction: Date: 9/16/08 Time: 14:20 Taken By: RN Direction: Date: 9/16/08 Time: 14:30 Taken By: RN

i e AP T

Photo 15  Location TR12SD. Photo 16 Location TR13SD.

e '1..-

Direction: Date: 9/16/08 Time: 14:40 Taken By: RN Direction: Date: 9/16/08 Time: 14:50 Taken By: RN




TULUKSAK RIVER TDD Number: 08-02-0017
Photographed by: Renee Nordeen (RN), Blythe Mackey (BM)

T y 7 L [ =

Tuluksak, Alaska

Photo 17  Location TR14SD where two channels meet. Photo 18  Location BG01SD on GC.
Direction: Date: 9/16/08 Time: 15:00 Taken By: RN Direction: Date: 9/16/08 Time: 16:15 Taken By: RN

Photo 19  Location GC01SO. Photo 20  Location GC02SO0O.

Direction: North Date: 9/16/08 Time: 16:30 Taken By: RN Direction: Date: 9/16/08 Time: 16:32 Taken By: RN




TULUKSAK RIVER TDD Number: 08-02-0017

Tuluksak, Alaska Photographed by: Renee Nordeen (RN), Blythe Mackey (BM)

Photo 21  Location GC03SO. Photo 22  Location TR15SD.
Direction: Date: 9/16/08 Time: 16:37 Taken By: RN Direction: Date: 9/17/08 Time: 10:50 Taken By: RN

Photo 23  Location DS01SO. Photo 24  Location DS02SO.

Direction: Date: 9/17/08 Time: 11:06 Taken By: RN Direction: Date: 9/17/08 Time: 11:51 Taken By: RN




TULUKSAK RIVER TDD Number: 08-02-0017
Tuluksak, Alaska Photographed by: Renee Nordeen (RN), Blythe Mackey (BM)
|

Photo 25 Location TR16SD. Photo 26  Location DS03SO.

Direction: Date: 9/17/08 Time: 12:25 Taken By: RN Direction: Date: 9/17/08 Time: 12:43 Taken By: RN

Photo 27  Location TR17SD. Photo 28 Location TR18SD.

Direction: Date: 9/17/08 Time: 13:18 Taken By: RN Direction: Date: 9/17/08 Time: 14:11 Taken By: BM




TULUKSAK RIVER TDD Number: 08-02-0017

Tuluksak, Alaska
1

Photographed by: Renee Nordeen (RN), Blythe Mackey (BM)

Photo 29 Location WS01SO, WS02SO, and WS03SO. Photo 30 Location BG02SD.

Direction: Date: 9/17/08 Time: 15:20 Taken By: RN Direction: Date: 9/17/08 Time: 16:18 Taken By: RN

Photo 31  Location BC01SD.

Direction: Date: 9/17/08 Time: 17:33 Taken By: RN




C Chain-of-Custody Documentation
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USEPA Contract Laboratory Program Reference Case: 37825 R
Inorganic Traffic Report & Chain of Custody Record Client No:
Regfon: 10 Date Shipped: 9/22/2008 Chain of Custody Record g}ag"r:g:z:e ,
Project Code: TEC-9324 Carrier Name: FedEx ] ﬁ‘.’w\éj
Account Code: A ) N 7 )
CERCLIS ID: Airbillz 8667 8761 3850 Relinquished By {Date/Time) . Received By {Date/Time)
e Shipped to: ChemTech Consulting Group (CHEM) 1 3
Spill ID; g P Qlfm ol
Site Narme / = . 284 Sheffield Strest . 322 lox1
Gity/State: P aeo gver Mountainside NJ 07092
Project Leader: Mark Woodke 3
Action: Listing Site Inspection 4
Sampling Co: Ecology and Environment, Inv.
INORGANIC MATRIX/ TYPE ANALYSIS/ TAG No./ SAMPLING SAMPLE COLLECT Qc
SAMPLE No. SAMPLER TURNAROUND PRESERVATIVE/Bottles LOCATION DATETIME Type
MJAASS Sediment/ Blythe Mackey G T™ (21} 8384200 (Ice Only) (1) TRO1SD S 09672008 11:52 _
MJAASBE Sediment/ Blythe Mackey G T™ (21} 08384201 {lce Only) (1) TRD23D S: 091162008 12:12 _
MJAAS? Sediment/ Blythe Mackey G TM{21} 08384202 (Ice Only) {1) TRO3SD S: 09/16/2008 12:27 -
MJAASS Sediment/ Blythe Mackey G TM (21} 05384203 (Ice Only) (1) TRO4SD 7 S: 09/16/2008 12:45 _
MJAASS Sediment/ Blythe Mackey G TM(f21) 08384204 (Ice Only) (1) TRO55D S: 09/16/2008 12:50 -
MJAABO Sediment/ Blythe Mackey G TM(21) 08384205 (lce Only) (1) TROGSD S 09/16/2008 13:05 _

Shipment for Case
Complete?

Y

Sample (s} to be used for [aboratory QC:

Additional Sampler Signature (s):

Chain Of Custody Seal Number :

Analysis Key:

Concentration ;: L =Low, M=Medium, H = High, /M = Low/Medium

Type/Designate :

Composite = G, Grab = G, Bath=B

Shipment Iced?

TM = CGLP TAL Total Metals

COC Number :10-4097213-092208-0001

PR provides preliminary results. Requests for preliminary results will increase analytica! costs.

FORMS 1l Lite Help Desk, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 703/818-4602; e-Mail f2lite@fedcsc.com

Page 1 of &



USEPA Contract Laboratory Program Reference Case: 37825 R
Inorganic Traffic Report & Chain of Custody Record Client No:
Region: 10 Date Shipped: 92212008 Chain of Custody Record g:;’:g:ﬁ;e )
Project Code: TEG-832A Carrier Nama: FedEx %&"L?/\L\
Accaunt Code: " — - / - —‘
CERCLIS ID: Airbill: 8667 8761 3850 Relinquished By (Date/Time) Received By (DatefTime)
Spill ID: 7z Shipped to: ChemTech Consulting Group {(CHEM) 1 Oy ey L mm d
i Nomo 1 . 284 Sheffield Street | Raendu Qa2 lonia o>
City/State: A Tiver Mountainside NJ 07092 2
Project Leader: Mark Woodke 3
Actiar; Listing Site Inspection 4
Sampling Co: Ecology and Environment, Inv.
INORGANIC MATRIX/ TYPE ANALYSIS/ TAG No./ SAMPLING SAMPLE COLLECT Qc
SAMPLE No. SAMPLER TURNAROUND PRESERVATIVE/Bottles LOCATION DATEMTIME Type
MIAAG Sediment/ Blythe Mackey G TM{21) 08384208 (Ice Only) (1) TRO7SD S: 09M6/2008 13:15 =
MJAAG2 Sediment/ Blythe Macksy G TM{1) 08384207 (Ice Only) (1) TROBSD S: 09/16/2008 13:25 _
MJAAGS Sediment/ Blythe Mackey G TM@) 08384208 {lce Only) (1) TROSSD S: 09/16/2008 14:10 Field SampleUd
MJAAGA Sediment/ Blythe Mackey G ™ (21) 08384209 (Ice Only) {1) TR10SD S: 09/16/2008 14:20 —
MJIAAGS Sediment Blythe Mackey G TM(21) 08384210 {lce Only) (1) TRI1SD 8 09/16/2008 14:30 _
MJAAES Sediment/ Blythe Mackey G ™ (21) 08384211 {Ice Only} (1} TR123D S: DOME/2008 14:40 -

Shipment for Case
Complete?

Y

Sample (s} to be used for laboratory QC:

Additional Sampler Signature (s):

Chain Of Custody Seal Number ;

Analysis Key:

Concentration : L= Low, M= Maediumn, H = High, /M = Low/Medium

TypelDesignate :

Composite = G, Grab =G, Both =B

Shipment Iced?

TM = CLP TAL Total Metals

COC Number : 10-4097213-092208-0001

PR provides preliminary results. Requests for preliminary results will increase analytical costs.

FORMS Il Lite Help Desk, CSC, 15000 Conference Genter Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 703/818-4502; e-Mail f2lite@fedcsc.com

Page 2 of 6



USEPA Contract Laboratory Program

)

Reference Case: 37825 R
Inorganic Traffic Report & Chain of Custody Record Client No:

Regian: 10 Date Shipped: ©/22/2008 Chain of Custody Record g;’;‘al’lz: . .
Account Gode: o TP i / :
CERGLIS ID: Airbill; 8667 8761 3850 Relinquished By (Date/Time) Received By (Date/Time)

il ID: Shipped to: ChemTech Consulting Group (CHEM) 102{ .
Spill ID: | p ‘ g
SoNome /| 284 Sheffield Street KA/ 4 Q2 20 0is 12000
Gity/State: mxlg.aﬁ“’er Mountainside NJ 07092 2
Projact Leader: Mark Woodke 3
Action: Listing Site Inspection 4
Sampling Co: Ecology and Enviranment, Inv.

INORGANIC MATRIX/ PE ANALYSIS/ TAG No.J SAMPLING SAMPLE GOLLECT Qc

SAMPLE No. SAMPLER TURNAROUND PRESERVATIVE/Botitles LOCATION DATETIME Type
MIAAGT Sediment/ Blythe Mackey G TM21) 08384212 (Ice Only) (1) TR138D S- 09/16/2008 14:50 _
MJAABS Sediment/ Blythe Mackey G TM(21) 08384213 (Ice Only} (1) TR14SD S: 091672008 15:00 _
MJAABY Sediment/ BM"IE Mackey G ™ (21) 08384214 (Ice Only] (1) TR158D S: 09/17/2008 00:50 —
MJAATD Sediment/ Blythe Mackey G TM (21) 08384215 (lee Only) {1) TR165D S: 09/17/2008 12:30 -
MJAATY Sediment/ Blythe Mackey e TMEn 08384216 (Ice Only) {1) TRI7SD S: 0911712008 1315 _
MJAAT2 Sediment/ Blythe Mackey G M1} 08384217 (Ice Oniy) (1) TR18SD S- 09/17/2008 14:20 _

Shipment for Case
Complete?

Y

Sample (s} to be used for laboratory QC:

Additional Sampler Signature (s):

Chain Of Custody Seal Number :

Analysis Key:

Concentration : L= Low, M =Medium, H = High, L' = Law/Medium

Type/Designate :

Composite = C, Grab= G, Both =B

Shipment Iced?

TM = CLP TAL Total Metals

COC Number :10-4097213-092208-0001

PR provides preliminary results. Requests for prefiminary resulis will increase analytical costs.

FORMS il Lite Help Desk, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3818; Phone 703/81 8-4200; Fax 703/818-4602; e-Mail f2lite@fedcsc.com -

Page 3of 6



USEPA Contract Laboratory Program
Inorganic Traffic Report & Chain of Custody Record

Reference Case: 37825
Client No:

R

Regian: 10 Date Shipped: 9/22/2008 Chain of Custody Record gﬂﬁ'ﬂﬁﬁe
Project Code: TEC-932A Carrier Name: FedEx ﬁjw
Account Code: . —— - { ’}
CERCLIE ID: Airbill; 8667 8761 3850 Relinquished By (Dateﬂ"me) Received By (Date/Time)
Spill ID: 77 Shipped to: ChemTech Consulting Group (CHEM) | 1 & 4
e 284 Sheffiel Strest B ot Q1220512010
Clty/State: L'f;igaAkKRi"e’ Mountainside NJ 07092
Project Leader: Mark Woodke 3
Action: Listing Sife Inspection 4
Sampling Co: Ecology and Enviranment, Inv.
INORGANIC MATRIX/ TYPE ANALYSIS/ TAG No./ SAMPLING -SAMPLE COLLECT Qc
SAMPLE No. SAMPLER TURNAROUND PRESERVATIVE/Bottles LOCATION DATEITIVE Type
MJAAB3 Sediment/ Blythe Mackey G ™ (21} 08384228 (Ice Only) (1) FRO1SD S: 09/16/2008 12:47 -
MJAABS Surface Soilf Blythe Mackey G ™ {21) 08384229 {Ice Only} (1} GCo180 S: 09/16/2008 16:30 _
MJAABS Surface Soil Blythe Mackey G TME1) 08384230 (Ice Oniy} (1) GC0250 S: 09162008 18:33 _
MJAASS Surface Soil/ Blythe Mackey G TM(E1) 08384231 (Ice Only) {1) 5C03SO S: 0016/2008 15:38 _
MJAAB? Sediment/ Blythe Mackey G TMED 08384232 (Ice Only) (1) GC04SD S 09/1672008 15:45 _

Shipment for Case
Complete?

Y

, Sample (s) to be used for [aboratory QC:

Additional Sampler Signature (s):

Chain Of Custody Seal Number :

Analysis Key:

Concentration : L=_Low, M= Medium, H = High, L/M = Low/Medium

Type/Designate ;

Composite = C, Grab=G, Both=B

Shipment Iced?

TM = CLP TAL Totat Metals

COC Number : 10-4097213-092208-0001

PR provides prefiminary results. Requests for prelfiminary results wil increase analytical costs.

FORMS Il Lite Help Desk, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 703/818-4602; e-Mail R2lite@fedcsc.com

Page 4 of 6



USEPA Contract Laboratory Program Reference Case: 37825 R

Inorganic Traffic Report & Chain of Custody Record ) Client No:
Region: 10 Data Shipped: 9/22/2008 Chain of Custody Record Sampler
. : Signature:
Froject Code: TEC-932A Carrier Name: J/\|
FedEx
Account Code: ) — - - ] =
CERCLIS ID: Airbill: 8667 8761 3850 Relinguished By (Date/Time) Received By (Date/Time)
Spill 1D: 77 Shipped to: ChemTech Consulting Group (CHEM) 1 ’
i Name 1 _ 284 Sheffield Street Ko —Rlr1nliz oo
City/State: vy Mountainside N.J 07092 2 :
Project Leader: Mark Woodke 3
Action: Listing Site Inspection 4
Sarmpling Co: Ecology and Environment, Inv.
INORGANIC MATRIX/ TYPE ANALYSI1S/ TAG NoJ SAMPLING SAMPLE COLLECT Qc
SAMFLE No. SAMPLER TURNAROUND PRESERVATIVE/Bottles LOCATION DATE/TIME Type
MJAAGE Surface Soll’ Blythe Mackay G M 08334244 (Ice Only) (1) WSD1S0 "8 09H 72008 1510 -
MJAADT Surface Soil/ Blythe Mackey G TM (21} 08384242 (Ice Only) (1) W50250 S: 0B/17/2008 15:42 _
MIAADS Surface Soil’ Blythe Mackey G TM(21) 08384243 {lce Only) (1) WS503S0 S: 09M7/2008 15:15 _
MJAABS 7 Surface Soill Blythe Mackey G ™ (21) 08384261 {lce Only} (1) DS018S0 S: 08/1°42008 11:05 _
MJAAOT Surface Soil/ Blythe Mackey G T™ (21) 08384262 (lce Only) (1) DS0250 S: 09M17/2008 11:50 _
MJAABB Surface Soil’ Blythe Mackey & TM(21) 08384263 (e Only) (1) DS03S0 St 09/17/2008 12:40 -
Shipment for Case | Sample (s} to be used for laboratory QC: Additional Sampler Signature (s): . Chain Of Custody Seal Number :
Complete?
Y
Analysis Key: Concenfration : L =Low, M= Medium, H = High, L/M = Low/Medium Type/Designate:  Composite = C, Grab = G, Both =B Shipment lced?

TM = CLP TAL Total Metals

COC Number : 10-4097213-092208-0001

PR provides prefiminary results, Requests for prefiminary resulis will increase analylical costs.
FORMS Il Lite Help Desk, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 703/818-4602; e-Mail f2iite(@fedcsc.com Page 5 of 6




USEPA Contract Laboratory Program Reference Case: 37825 R

Inorganic Traffic Report & Chain of Custody Record Client No:
Region: 10 Date Shipped: /2212008 Chain of Custody Record g:;“;g:f';e
Project Code: TEC-932A Carrier Natme: FedEx % L%Ll
Account Code: ¢
CERCLIS ID: Airbill; 8667 8761 3850 Relinguishad By {Date/Time) Received By {DateiTime) 7
Spill 1Dz o Shipped to: ~ ChemTech Consulting Group (CHEM) 1 _
. 284 Sheffield Sireet Z!lem X Q220082
City/State: N‘;,Ké BAE er Mountainside N.J 07092
Project Leadel:  y4ork Woodke 3
- Action: Listing Site Inspection 4
Sampling Co: Ecology and Environment, fnv.

INORGANIC MATRIX/ TYPE ANALYSIS/ TAG No./ - SAMPLING SAMPLE COLLECT QcC
SAMPLE No. SAMPLER TURNAROUND PRESERVATIVE/Bottles LOCATION DATETIVE Type

MJIAAFS ' Sediment/ Blythe Mackey G TM(zN) 08384301 (lce Only) (1) BGO1SD ' S: 00/16/2008 16:15 _
MJAAFT Sediment/ Blythe Mackey 6 TM21) 08364302 (Ice Only) (1) © BG02SD S 09/7/2008 16:10 _
MJAAFS Sediment/ Blythe Mackey G ™ (21) 08384303 (Ice Only) (1) BCO18D S: 09/17/2008 17:40 "

Shipment for Case Sample (s) to be used for laboratory QGC: Additional Sampler Signature (s): Chain Of Custody Seal Number :

Complete?

MIAAF6, MIAAF?
Y

Analysis Key: Concentration : L=Low, M =Medium, H = High, L/M = Low/Medium Type/Designate :  Composite = C, Grab = G, Both=B Shipment lced?

TM = CLP TAL Total Metals

COC Number : 10-4097213-092208-0001

PR provides preliminary results. Requests for prefiminary resuits will increase analytical costs.
FORMS Ii Lite Help Desk, CSG, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 7031818_-4602; e-Mail f2lite@fedcsc.com Page 6 of 6




Global Positioning System
D Coordinates
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GPS Coordinates

EPA Sample  Station CLP Sample Latitude Longitude
ID Location |D) (Degrees North) (Degrees West)
08384200 TRO1SD MJAAS55 61° 06.01' 160° 53.60'
08384201 TR02SD MJAA56 61° 07.07' 160° 50.61'
08384202 TR0O3SD MJAA57 61° 06.44' 160° 44.75'
08384203 TRO04SD MJAA5S8 Not Recorded Not Recorded
08384204 TRO5SD MJAA59 61° 04.00' 160° 37.25'
08384205 TR06SD MJAAGBO 61° 00.86' 160° 34.55'
08384206 TRO7SD MJAAG1 60° 55.56' 160° 31.59'
08384207 TR08SD MJAAG2 60° 57.84' 160° 28.30'
08384208 TR09SD MJAAG3 60° 57.79' 160° 24.26'
08384209 TR10SD MJAAG4 60° 57.53' 160° 20.91'
08384210 TR11SD MJAAGS 60°57.17' 160° 16.91'
08384211 TR12SD MJAAG6 60° 57.97' 160° 12.97'
08384212 TR13SD MJAAG7 60° 57.90' 160° 12.97'
08384213 TR14SD MJAAGS 60° 58.35' 160° 5.68'
08384214 TR15SD MJAAGY9 | 60°58 43.114" | 160° 4 26.248"
08384215 TR16SD MJAA70 | 60°59'31.309" | 159° 58" 47.006"
08384216 TR17SD MJAAT71 61° 2' 07.010" | 159° 56" 14.887"
08384217 TR18SD MJAAT72 61°3'13.722" | 159° 56' 09.333"
08384228 FRO1SD MJAAS3 61° 04.65' 160° 41.03'
08384229 GC01SO MJAAS84 60° 58.81' 160° 5.53'
08384230 GC02S0 MJAAS85 60° 58.81' 160° 5.53'
08384231 GC03SO MJAA86 60° 58.81' 160° 5.53'
08384232 GC04SD MJAAS87 60° 58.81' 160° 5.53'
08384240 TP0O1SD MJAA95 | 61°03'07.485" | 159° 47" 47.721'
08384241 WS01SO MJAA96 | 61°01'22.710" | 159°50' 32.453"
08384242 WS02S0 MJAA97 | 61°01'22.710" | 159° 50" 32.453"
08384243 WS03SO MJAA98 | 61°01'22.710" | 159°50' 32.453"
08384261 DS01SO MJAAB6 | 60°58'44.365' | 160°04' 23.416"
08384262 DS02SO MJAAB7 60°59'1.787' | 160°1'57.670"
08384263 DS03SO MJAABS | 60°59' 22.949' | 159° 58' 41.443"
08384301 BGO1SD MJAAF6 60° 59.67' 160°5.51'
08384302 BG02SD MJAAF7 | 61°05' 25.155" | 159° 43' 37.742'
08384303 BC01SD MJAAFS | 61°00'36.269' | 159°54'1.799"
Key:

CLP = Contract Laboratory Program.

EPA = United States Environmental Protection Agency.

ID = Identification.
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ecology and environment, inc.

International Specialists in the Environment

720 Third Avenue, Suite 1700, Seattle, WA 98104
Tel: (206) 624-9537, Fax: (206) 621-0832

MEMORANDUM
DATE: January 9, 2009
TO: Mark Wdodke, Project Manager, E & E, Seattle, Washington
FROM: ‘eﬁryan Vasser, START-3 Chemist, E & E, Seattle, Was]:\ingtonm W

SUBL Data Summary Check, Tuluksak River Site,
Tuluksak, Alaska

REF: TDD: 08-02-0017 PAN: 002233.0324.018I

The data summary check of 20 sediment/soil samples collected from the Tuluksak River site in
Tuluksak, Alaska, has been completed. Msrcury analyses (EPA CLP SOW ILMO05.4) were performed by
Chemtech, Mountzinside, New Jersey.

The sampies were numbered:

MIAASS . MJAAS6 MIAAST MIAASE MIJAASS MIAAGD
MIAAG] MIAAG2 MIAAG3 MIAAG4 MIAAGS - MIAAG66
MIAAGT MIAAGS MIAAGY MIAATO MIJAATL MIJAAT2

MIAAB3 MIAAF6

No discrepancies were noted. The secondary reviewer reapplied the “J” (estimated quantity)
quahﬁcr back to results that were originally qualified “J” by the laboratory when deleted by the primary

reviewer.

recycled paper




& g UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
"? REGION 10
e ppreS - 1200 Sixth Avenue, Suite 500

Seattle, Washington 88101

November 24,. 2008

Reply fo
Attn. 0f: OEA-095

'MEMORANDUM

SUBJECT: . Data Validation for Tuluksak River SI,
- Case#¥ 37825, SDG: MJAA56, Mercury Analyses

FROM: - Jennifer Crawford, Chemist ST~
T Vﬂﬁlrcnmental Servzces Urnit, OER

g Brandon Perkins, Sits Assessment Managerv
T Cffice of Environmental Cleanup {ECL-112)

CcC: Renee Nordeen, Ecology & Environment

' The data validetion of inorganic analyses for the above sample set is
complete. Twenty {20) soill samples were analyzed for mercury (CVAR)
by Chemtech Labcratoery, MountalnSLde,‘NJ Sample numbers for .this-

delivery group are:

'MORAS5  MUAASG - MJAAST  MJAASS  MJAASS  MJAAGO -~ MJAAGL
MIAR6Z ~ MJAR63  MJARG4  MJIARGS  MJRAGE  MJARGT . MJIARES
NJAAG6S  MJAR70 MJARTl  MJIAA7T2  MJIARB3 - MJAAFE

DATA QtTAL-IFICATIONS

-

The following comments refer to ‘the lab’s performance in meeting the

specificaticns outlined in the “CLP Statement of Work (CLP-SOW) for
Inorganic Analysis, rev., ILM05.4", the “USEPA CLP National Functional
‘Guidelines for Inorganic Data Review” and. the judgment of. the
reviewer. The comments presented herein are based on the lnformatlon

- provided for the review.
TIMELINESS - Acceptable

No technical helding time requlrements have been establlshed for
mercury in solid matrices. Samples were collected on 09/16/2008 and
08/17/2008. Mercury analysis (CV-AAS) was conducted on 10/23/2008.

INSTRUMENT CALIBRATION/\ERIFICTION - Acceptable

A blank and five standards were analyzed for instrument calibration.

!






The correlation coefficient (0.9992) was within the lrnearlty
criterion (> 0.885). Recoveries for verification standards (96 1039)

“met the frequency {lO%) and recovery (B0-120%) criteria.

Quantitation verlflcatlon standards met both the frequency and
recovery criteria for all analytes. :

~LABORATORY CONTROL SAMPLES (IL.CS) - Accaptable

Analyte recoveries for the LCS were wrthﬂn the establlshed control
limits for solid samples -

BLANKS - Acceptable

_Preparatlon and 1nstrument control blanks were prepared and analyzed
in accordance with method requirements, Detected blank results were

below the quantltatlon limit.

MATRTL 'SPTEE ANALYSIS — Acceptable

oy

A matriz spike anzlysis was performed for sampl
recovery was within the‘recovery criterigh (75~

DUPLICATE SAMPLE ANBLYSIS - Acceptable

A dupllcate sample analysrs Was performed for sample MJALFA. " Relative
percent difference (RPD) was not calculated for the duplicate sample
- analysis, as both native and duplicate had non-detect results.

ASSESSMENT SUMMARY . | - S
The following is a summary of qualified data:

Samples MJAA64 and MJAAF6 were qualified (UJL) due to both having &
negative result slightly less than the negatlve CRQL.. Values for these
~ samples may be biased low. :

Sample results above the lab MDL and below the CRQL were gualified
(Q). ‘ : A : :

DATA QUALIFIERS

U ‘- The material was analyzed for, but was not detected above the
level of the associated value. The associated wvalue is either
‘the sample quantitation limit or the sample detection limit.

J - The associated value is ‘an estlmared quantlty
R - The data are unusable The analyte may or may. not be present rn
the sample. ‘ _

.UJF - The analyte'wasianalyzed for, ‘but was ﬁot.detected The
i - associzted value is an estlmate and may be inaccurate or

_'mel ecise.






PROJECT SPECIFIC DATA QUALIFIERS:

L

H
K
Q

Low bias.
High bias.
Unknown Bias.

Detected concentration is below the method‘reporting limit /
Contract Reguired Quantitation Limit, but is above the method
detection limit. ' '




USEPA - CLP
1A-IN EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET ‘

_ MJAASS
Lab Name CHEMTECH CONSULTING GROUP ~ Coniract: EPW06047
Lab Code: CHEM Case No.: 37825 NRAS Ne.: 8DG No.: MIAAS6
Matrix: (soil/water) . SOIL, Lab Sample ID; Z5072-02
Level: (low/med) LOW Date Received: 09/24/2008
oL 2o 4 .
% SohdsM cl :
4q.0/” a’wcil mcmdur

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS Nao. Analyte Concentration c Q

7429-90-5 | Aluminum
7440-36-0 | Antimony
76A0.38-2 1 Arsemiz
7440-39-3 | Barium
7440-41-7 | Beryllium
7440-43-9 |- Cadminm
7440-70-2 | Calcium
7440-47-3 .| Chromium
7440-48-4 | Cobalt
7440-50-8 { Copper
7439-89-6 | Iron
7439-92-1 | Lead
7439-95-4 | Magpesium
7439-96-5 | Manganase ,
7435-97-6 | Mercury 020 v
7440-02-0 | Nickel ‘
7440-09-7 | Potassinm
7782-49-2 | Selenium
7440-22-4 | Silver
7440-23-5 | Sodium -
7440-28-0 ; Thallium
7440-62-2 | Vanadium
7440-66-6' Zinc

57:12-5 | Cyanide

8|5|7|%(515|%|7(2| 2| 7|#|25(2 4|7 5(3|7| %3] =

Color Before: BROWN Clarity Before:_. K - Texture: MEDIU'M
Color After; YELLOW Clarity After: ‘ ' Artifacts: o 219
. Comments: ’ . . ' ' '
FORMIA-IN ILMO5 .4
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USEPA - CLP

1AIN
INORGANIC ANALYSIS DATA SHEET

Lab Name CHEMTBCH CONSULTING GROQUP  Contract: EPW06047

EPA SAMPLE NO.

MJA AS6

Lab Code; CHEM ‘ Case No.: 37825 NRAS No.: SDG No.: MJAASE
Matrix: {soil/water) SOIL : Lab Sample ID; Z5072-01
Level: (low/med) LOW Date Received: 00/24/2008

% Solids:_50.0
o . 5
Concentration Unite (ug/L or mg/kg dry weight): MG/KG

CAS Ne. Analyte . Concentration c.

7425-90-5 | Aluminum

&% =

7440-36-0 | Antimony

A S .
fafa -t s | ATRETD

—
£

7440-36-3 | Barium

7440G-41-7 | Beryllium

7440-453-9 | Cadmivm

7440-70-2 | Calcium

7440-47-3 | Chromium

7440-48-4 | Cobalt

7440-50-8 | Copper

7439-89-6 | Iron

7439-92-1 | Lead

7439-95-4 | Magnesiom

7435-96-5 | Manganese . ‘ i o

7439-97-6 | Mercury 0.20 U [v

7440-02-0 | Nickel - :

7440-09-7 | Potassium

7782-49-2 | Selenium

- 7440-22-4 | Silver

7440-23-5 | Sodium

7440-28-0 | Thallium

7440-62-2 | Vanadicm

7440-66-6 | Zinc

57-12-5 | Cyanide

21%/2(2%|2(7 22|05zl 2{alalz| el

o
1} ] 7.1 } 0%
Color Before; BROWN  Clarity Before: Texture: MEDIUM
Color Afier; YELLOW Clarity After: Artifacts
Comments:
ILMO5.4

FORM IA-IN
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-USEPA - CLP

1A-IN : ) EPA SAMPLE NOQ.

INORGANIC ANALYSIS DATA SHEET
' : , MJIAAST
Lab Name CHEMTECH CONSULTING GROUP  Contract; EPW06047
Lab Code: CHEM Case No.: 37825 NRASNo. _ SDGNo.: MJAAS6
Matrix: (soil/water) SOIL , Lab Sample ID: Z5072-03
Level: (low/med) LOW Date Received: 09/24/2008
% Solids: 78.5
Concentration Units (eg/L or mg/kg dry weight): MG/KG
CAS No. Analyte Concentration C Q M
7429-90-5 | Alummnum NR.
7440-36-0 | Antimony NER.
7440.36-2 | Arsenic ; f HF,
7440-39-3 | Barium ' NK

7440-41-7 | Beryllium
7440-43-9 | Cadmium
7440-70-2 | Calcium
7440-47-3 | Chromium
7440-48-4 | Cobalt
7440-50-8 | Copper
7435-89-6 | Iron
7439-92-1 | Lead
7439-95-4 | Magmesium ‘
7435-96-5 | Manganese ,
7439-97-6 | Mercury 0.12 U [V
7440-02-0 | Nickel
7440-09-7 | Potassium
7782-48-2 | Selenium
7440-22-4 | Silver
7440-23-5 | Sodium
7440-28-0 | Thallium
7440-62-2 | Vanadium
7440-66-6 | Zinc
57-12-5 | Cyanide |

75|15\ |%151%|7|3| 2 5|%17 3|5 51%2|7| 3

Color Before; BROWN Clarity Before: Texture; MEDIUM
Color After: YELLOW Clarity After: Artifacts;
. : A"L/ \l J,LI } 0 %
Comments:
- FORM IA-IN - ILMO0S.4
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Lah Name CHEMTECH CONSULTING GROUP  Contract: EPW06047

Lab Code: CHEM

Matrix: (soil/water) SOIL,

INORGANIC AN,

Case No.: 37825

Level: (low/med) LOW

% Solids; _52.1

USEPA - CLP
1A-IN

ALYSIS DATA SHEET

EPA SAMPLE NO.

MJIAASE

NRAS No.:

SDG No.: MIAASE

Lab Sample ID: Z5072-04

Date Received; 09/24/2008

Concentration Urits (ng/L or mg/kg dry wei ght): MG/RG

CAS No.

Analyte

Concentration

C Q

7428-90-5

Aluminum

Amimony

TA4G-36-0

L T
R S Ll

ATEENLS

__7440-39-3

‘Barium

7440-41-7

Beryllivm

7440-43-9

Cadmium

7440-70-2

Calcium

7440-47-3

Chromium

7440-48-4

Cobalt

7440-50-8

Copper

7439-859-6

Iron

7439-92-1

Lead

7435-95-4

Magnesium

7439-96-5

Manganese

7439-87-6

Mercury

b
0.18 v

7440-02-0

Nickel

7440-08-7

Potagsium

7782-49-2

Selenium

TEA0-25-4

Silver

7440-23-5-

Sodjum

7440-28-0

Thallium

7440-62-2

Vanadium

7440-66-6

Zine

%%%%%%%%%2%%%%%%%%%%55%%E

57-12-5

Cyanide

Color Before; BROWN
Color After; YELLOW

Comments:

Clarity Before:
Clarity After:

Texture: MEDILIM
Artifacts;

b [ l‘{ {q’r/og

FORM IA-IN

ILMO5.4
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Lab Name CHEMTECH CONSULTING GROUP  Contract: EPW06047

INORGANIC ANALYSIS DATA SHEET

USEPA - CLP
1A-IN

EPA SAMPLE NQO,

MJIAAS9

Lab Code: CHEM

Matrix: (soil/water)_SOIL
Level: (low/med)_LOW I

% Solids; 67.7

Case No.: 37825

NRAS No.:

SDG No.: MIAAS6

Lab Sample IIx; 25072-05

Date Received: 09/24/2008

Conocentration Units (ug/L or mg/ke dry weight): MG/KG

CAS No.

Analyte

Conceniration

C

7429-50-5

Aluminum

7440-36~0

Antimony

e AL 26N

oA aedn
i ATRERIC

744{3-39-3

Barjum

7440-41-7

Beryilinom

7440-43-8

Cadmium

7440-70-2

Calcium

7440-47-3

Chromium

7440484

Cobalt

7440-50-8

Capper

7435-89-6

Iron

7435-02-1

Lead

7439-95-4

Magnesium -

7435-06-5

Manganese

7435-97-6

Mercury

0.15 /

7440-02-0

Nicksl

7440-09-7

Potassium

7782-45-2

Seienium

7440204

Silver

7440-23-5

Sodivm

7440-28-0

Thallium

7440-62-2

Vanadium

7440-66-6

Zinc

57125

Cyanide

4151293 225 2{2| ool e[eelelelelel el <

Color Before; BROWN
Color After: YELLOW )

Comments:

Clarity Before;
Clarity After:

! Ll\/f)% .

FORM IA-IN

[LMO5.4

16




USEPA - CLP

1AN .
INORGANIC ANALYSIS DATA SHEET

Lab Name CHEMTECH CONSULTING GROUP ~ Contract; EPW06047

EPA SAMPLE NO.

MJIAAGD

SDGNo.: MJAASE

Lab Code: CHEM . Case No.: 37835 NRAS No.:
Matrix: (soil/water) SOIL ‘ Lab Sample 1I3; Z5072-06
Level: (low/med), LOW Date Received: 09/24/2008

% Solids; 60.5 J ) ‘
Concentration Units (ug/L or mg/ke dry weight): MG/KG

CASNo. Analyte Concentration C

7425-90-5 | Aluminum

7440-36-0 | Antimony

NR.

Fhe =351 1 Arsenic

IR

7440-39-3 | Barium

HNR

7440-43-7 | Beryllinm

7440-43-9 | Cadmium -

7440-70-2 | Calcium

7440-47-3 | Chromium

7440-48-4 | Cobalt

7440-50-8 | Copper

- 7435-85-6 | Tron

7435-92-1 | Lead

7439-905-4 | Magnesium

- 7439-96-5 | Manganess

/
7439-67-6 | Mercury ISV | U

7440-02-) | Nickel

7440-09-7 | Potassium

7782-49-2 | Selenium

7440-224 | Silver

7440-23-5 | Sedium

7440-28-0 | Thallivm

7440-62-2 | Vanadium

. 7440-66-6 .| Zinc

_57-12-5 | Cyanide

2 EIET B P Ea BB A A s Pt

Color Before; BROWN Clarity Before;
Color After; YELLOW _ Clarity After;

Comments;

. Texture; MEDIUM
Artifacts: |

P “lv,lo‘l.

FORM IA-IN

ILMO35.4
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USEPA - CLP

1A-IN X
INORGANIC ANALYSIS DATA SHEET

Lab Namg CHEMTECH CONSULTING GROUP  Confract: EPW06047

EPA SAMPLE NO.

MIAAGL

SDG No.: MIAAS6

Lab Code: CHEM Case No.: 37825 NRAS Na.:
Matrix: (soil/water} SOIL Lab Sample ID; Z5072-07
Level: (low/med) LOW L Date Received: 09/24/2008

% Solids: 75.0 /.
Concentration Units (ug/L or mg/ke dry weight): MG/KG -

CAS Na. Analyte . Concentration C

7429-50-5 | Aluminum

7440-36-0 | Antimony

Fad0-38-2 | Arsenic ) i

7440-39-3 | Barjum

7440-41-7 | Beryllium

7440-43-8 | Cadmium

7440-70-2 | Calciom

7440-47-3 | Chromium

7440-48-4 | Cobalt

7440-50-8 | Copper

7435-20-6 | Tron

. 7439-02-1 | Lead

7439-65-4 | Magmnesium

7439-96-5 | Manganese

7436-97-6 | Mercury : 013v | U

7440-02-0 | Nickel

7440-09-7 | Potassium

7782-45-2 | Selenium

7440-22-4 | Silver

7440-23-5 | Sodium

7440-28-0 | Thallimm

7440-62-2 | Vanadium

7440-66-6 | Zinc

57-12-5 | Cyanide

e e o 9 o o A 0

Color Before; BROWN Clarity Before:

Texture: MEDIUM
Color Afier; YELLOW . Clarity After; Artifacts: S
Comments:
FORM IA-IN ILMO5.4
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Lab Name CHEMTECH CONSULTING GROUP  Contract; EPW06047

TNORGANIC ANALYSIS DATA SHEET

USEPA - CLP
1A-IN

EPA SAMPLE NO.

MJIAAG2

Lab Code; CHEM

Matrix: (soil/water) SOIL.

- Case No.: 37825

Level: (low/med)_LOW

"% Solids: 71.9 / '

NRAS No.:

SDG No.: MJAASE

Lah Sample ID: Z5072-08

Date Received: 09/24/2008

- Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

Analyte

Concentration

C Q

gl =

7428-90-5

Aluminum

74403-36-0

Antimony

- NR.

n

Féms il

Arsenic

! WL

7440-39-3

Barjum

7440-41-7

Berylium

7440-435

Cadmium

7440-70-2

Calcium

7440-47-3

Chromium

7440-48-4

Cobalt

7440-50-8

Copper

7435-85-6

iron

7436-92-1

Lead

- 7439-05-4

Magnesium

7439-96-5

Manganese

7439-97-6

Merenry

]
0.14 v

7440-02-0

Nickel

7440-09-7

Potassinm

7782-45-2

Selenium

7440-234

Silver

7440-23-5

Sodium

7440-28-0

Thallium

7440-62-2

Vanadium

7440-66-6

Zinc

57-12-5

Cyanide

ME B E e et e e et

Color Before; BROWN B

Color Afler: YELLOW _____

Comments:

Ciarity Before;
Clarity After;

. FORMIA-IN

ILM0O5.4
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USEPA - CLP

. LA-IN )
INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.

MJAAG3

Lab Name CHEMTECH CONSULTING GROUP Contract: EPW06047

Lab Code; CHEM Case No.: 37825 NRAS No.: SDG No.: WAAéG
‘Matrix: (soil/water) SOIL _ | Lab Sample ID; £5072-09
Level: (low/med) LOW . Date Received: 09/24/2008 ;'

% Solids: 75.0
Concentration Units (ug/L or mg/kg dry weight): MG/KG

. CAS'No. Analyte Concentration . C

gl =

7428-90-5 | Aluminum

7440-36-0 | Antimonv

NE.

A A e T =t H
FEAGWSEWD | Arsenic i

LN

7440-36-3 | Barium

7440-41-7 | Beryllium

7440-43-8 | Cadmium

7440-70-2 | Calcihum

7440-47-3 | Chrominem

7440-45-4 | Cobalt

7440-50-8 | Copper

7436-80-¢ | Iron

7435-92-1 | Lead

- 7439-95-4 | Magnesjum

7439-96-5 | Manganese

7435.07-6 | Mercury 0137 | U
TAA0-02-0 | Nickel ) ~

7440-09-7 | Potassinm

7782-45-2 | Selenjum

7440-22-4 | Silver

7440-23-5 | Sodium

- 7440-28-0 | Thallivm

7440-62-2 | Vanadium

7440-66-6 | Zinc

515/5/%(%4%12/7|23l2(2(2(57224 4 2

57-12-5 | Cyanide

Color Before: BROWN Clarity Before;
Color After; YELLOW ~ Clarity After:

4

Comments:

Texiure; MEDILIM

Artifacts;

G—]\T'Q’\Jdg

FORM [A-IN

ILMO5.4
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USEPA - CLP
1A-IN . EPASAMPLE NO.

INORGANIC ANALYSIS DATA SHEET
' MJAAG4
. LabName CHEMTECH CONSULTING GROUP  Contract: EPW06047
Lab Code: CHEM Case No.: 37825 NRAS No.: ) SDG No.:. MJAASE

Matrix: (soil/water) SOIL Lab Sample ID: Z5072-10

Level; (lowfmcdf LOW ‘ ‘ Date Received: 09/24/2008
% Solids:_73.1 :

" Concenfration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration . C Q

7429-90-5 | Aluminum
7440-36-0) | Antimony
F4ule i | fogemin !
7440-39-3 | Barium
7440-41-7 | Beryllium
7440-43-9 | Cadmium
7440-70-2 | Calcium
7440-47-3 | Chromium
7440-48-4 | Cobalt
7440-50-8 | Copper
7439-89-6 | Iron
7439-92-1 | Lead
7439-95-4 | Magnesium
7439-66-5 | Manpanese _
7439-97-6 | Mercury _ 0.14 . Vi
7440-02-0 | Nickel - -
7440-09-7 | Potassium °
7782-49-2 | Selenium
7440-22-4 | Silver
7440-23-5 | Sodium
7440-28-0 | Thallium
7440-62-2 | Vanadium
7440-666 | Zinc
57-12-3 | Cyamde

AR A[AA{A5 5 2 el e el e el Rl <

' ‘ i 2 forg
Coler Before: BROWN Clarity Before: ' ‘  Texture: MEDIUM
Calor Afier YELLOW Clarity After: ‘ : Artifacts:
' Comments: '
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USEPA - CLP

1A-IN
INORGANIC ANALYSIS DATA SHEET

Lab Name CHEMTECH CONSULTING GROUP - Confract: EPW06047

EPA SAMPLENO.

MIAA6S W

LabCode: CHEM ° CaseNo: 37825 NRAS No._ SDG No.: MIAAS6
Matrix: (soil/water) . SOIL : Lab Sample ID: Z5072-11
Level: (ilow/med) LOW . : Date Received: 09/24/2008

% Solids; 80.2
Concentration Units (ug/L of mg/kg dry weight): MG/KG

CASNo.  Anayte Concentrafion €

7429-90-5 | Aluminum

7440-36-0 | Antimony

RIS

b S ol H E
G4 0350 ) Arssmic i

zj'

ko

7440-29-5 | Berivm-

7440-41-7 | Berylium

7440-43-9 | Cadmjum

7440-70-2 | Caicium

7440-47-3 | Chromium

7440-45-4 | Cobalt

7440-50-8 | Copper

7435-85-6 | Iron

7439-52-1 | Lead

7439-95-4 | Magnesinm

7438-96-5 | Manganese

— y
7439-97-6 | Mercury : 012 /{1 U

7440-02-0 | Nickel

7440-09-7 | Potassinm

7782-49.2 | Selenivm

7440-22-4 | Silver

7440-23-5 | Sodium

7440-28-0 | Thallium

7440-62-2 | Vanadium

7440-66-6 | Zing

57-12-5 | Cyanide

5|15 5[5 (55| 5 9| 7155|517 8|25 2|5 3
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Lab Name CHEMTECH CONSULTING GROUP ~ Contract: EPW06047
Lab Code: CHEM ‘

Matrix: (sofl/water) SOIL

INORGANIC ANALYSIS DATA SHEET

Case No.: 37825

Level: (low/med) LOW

% Solids; 59,2 ‘/

USEPA - CLP
1A-IN

EPA SAMPLE NO.

MJAAGE

- NRAS No.:

SDG No.: MJAAS6

Lab Sample ID: 25072-12

Date Received; 09/24/2008

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

Analyte

Concentration

C

7429-90-5

-Aluminum

7440-36-0

Antimony

I

Arseris

7440-35-3

Barium

7440-41-7

Beryliium

7440-43.9

Cadmium

7440-70-2

Calcium

7440-47-3

Chromium

7440-48-4

Cobalt

7440-50-8

Copper

7439-85-6

Iron

7435-52-1

Lead

_7438-95-4

Magnegium

7438-96-5

Manganese

7439-97-6

Mercury

s
0.18 /

7440-02-0

Nickel

7440-09-7

Potassium

7782-49-2

Selenjum

7440-22-4

Silyer

7440-23-5

Sodium

7440-28-0

Thallium

. 7440-62-2

Vanadiym

7440-66-6

Zinc -

Cyanide

BB B BT B e b b e el e B B BB RS

57-12-5
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. USEPA-CLP
LA-IN

INCRGANIC ANALYSIS DATA SHEET

Lab Name CHEMTECH CONSULTING GROUP  Contract: EPWO06047

EPA SAMPLE NO.

MJAAGT

SDG No.. MIAAS6E

Lab CO&E: CHEM . Case No.; 37825 NRAS No.:
Matrix: (soil/water) SOIL “ Lab Sample ID: Z5072-13
Level: (low/med) LOW " Date Received; 09/24/2008

% Solids: 648 ¥

Concentration Units (ng/L or mg/kg dry weighty: MG/KG _

CAS No. Analyte - - Concentration C

7429-90-5 | Aluminum

7440-36-0 | Antimony

FaETAR2 | Arpenic

74£0-3%-3 | Barium

7440-41-7 | Berylhum

7440-43-5 | Cadmivm

7440-70-2 | Calcium

_744D-47-3 | Chromium

.7440-48-4 | Cobalt

7440-50-8 | Copper

7439-89-6 | Iron

7439-92-1" | Lead

7439-95-4 | Magnesium .

7439-86-5 | Manganese 7 A

7439-97-6 | Mercury 014V | U

7440-02-C | Nickel

7440-09-7 | Potassium

7782-40-2 | Selenium

7440-22-4 | Silver .

7440-23-5 | Sodium

7440-28-0 | Thalljum

7440-62-2 | Vanadium

7440-66-6 | Zinc .

%|5|51%(7 |55\ 5| 5| 215|551 5| (21555417 83 = |

_57-12-5 | Cyanide

‘Color Befors: BROWN Clarity Before;
Color After; YELLOW - Clarity Afier;

Comments:

Texture; MEDIUM :
‘ B
Artifacts: ‘ i )""’l} °

FORM IA-IN

ILMO5.4

24



Lab Nams CHEMTECH CONSULTING GROUP  Cantract: EPW06047

Lab Code: CHEM

Matrix: (sofl/water} SOIL

INORGANIC ANALYSIS DATA SHEET

Case No.:&

Level: (low/med) LOW '

% Solids;_74.3 ~/

USEPA - CLP
1A-IN

EPA SAMPLE NO.

MJAAGE T

NRAS No.:

SDG No.: MIAASE

~ Lab Sample ID: Z5072-14

Date Recetved: 09/24/2008

Concentration Units {ug/L or mg/kg d_ry'weighﬂ: MG/KG

CAS No.

Analyte

Concentration

C

7429-90-5

Alumirmm

2l =

7440-36-0

Anrmony

3

T
FTTTRTS A e

FUIHRLE

-
r

7£40-35-3

Barjum

7

7440-41-7

Beryllium

7440-43-S

Cadmium

7440-70-2

Calcium

7440-47-3

Chrominm

7440-48-4

Cobalt

7440-50-8

Copper

7439-85-6

Iron

7439-92-1

Lead

7435:95-4

Magnesinm

7439-96-5

Manganese

7439-07-6

Mercury

D12V

7440-02-0

Nickel

7440-08-7

Potassium

7782-49-2

Selenium

7440-22-4

Silver

_7440-23-5

Sodium

7440-28-0

Thallium

7440-62-2

Vanadium

_7440-66-6

Zinc

57-12-5

Cyanide

%15\ 5|7 5| 51%)%| 3|2\ 57|75 |4|%|5(3| 313
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I__.ab Name CHEMTECH CONSULTNG»GROUP . Contract: EPW06047

Lab Code: CHEM

Matrix: (soil/water) SOIL

INORGANIC ANALYSIS DATA SHEET

" CaseNo.; 37825

Leve!: (low/med) LOW '

% Saolids;_75.1 ./

USEPA - CLP
1A-IN

EPA SAMPLE NO.

- MJAAGY

NRAS No.:

" 8DG No.. MIAASS

Lab Sample ID; 25072-15

Date Received: 09/24/2008

- Conceptration Units (ug/L or mg/kg dry weight): MG/RG

.

CAS No.

- Analyte

.
Concentration

C

- 7428-90-5

Aluminum

7440-36-0

Antimony

i Ar OT -
74l -3 T

S IRETIL

7440-35-3

Barjum

74406-41-7

Beryllium

7440-43-9

Cadmium

7440-70-2

Celcium

7440-47-3

Chromium

7440-48-4

Cobalt

7440-50-8

Copper

7439-85-6

Iron

7435-92-1

Lead

7435-05-4

Magnesium

7439-96-5

Manganese

7439-97-6

Mercury -

s
0.13 7

7440-02-0

Nickel

7440-09-7

Potassium

7782-45-2-

Selenium

7440-22-4

Silver

7440-23-5

Sodium

7440-28-0

Thallium

7440-62-2

Vanadium

- 7440-66-6

Zino

57-12:5

Cyanide

| [B%[5( 58 7[e 2 elsllm 2|l 2l <
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USEPA - CLP
L 1A-IN

INORGANIC ANALYSIS DATA SHEET

EPA SAMPLENO,

MJIAATO

Lab Name CHEMTECH CONSULTING GROUP  Contract: EPW06047
Lab Code: CHEM Case No.: 37825 - NRAS No.»

Lab Sample ID: Z5072-16

SDG No.: MJAASG

. Maifrix: (sofl/water) SOIL
" Level: (low/med) LOW

% Solids: 63.7 ¥ : _
Concentration Units (ug/L or mg/kg dry weight): MG/KG

Date Received: 09/24/2008

CAS No. Analyte Concentration C.

7429-30-5 | Aluminum

7440-36-0 | Antineny

NE.

YT RCTI :
Fac-nbel | ATEETC

Wi,

7440-38-3 | Barjum

7440-41-7 | Beryllium

7440-43-9 | Cadmium !

7440-70-2 | Calcium

7440-47-3 | Chromium

7440-48-4 | Cobalt

7440-30-8 | Copper

7439-89-6 | Iron

7435-92-1 | Lead

7435-85-4 | Magnesium

7439-96-5 | Manganese

‘ __/
7439-97-6 | Mercury - .16V | U

"7440-02-0 | Nickel

7440-09-7 | Potassium

7782-49-2 | Selenium

7440-22-4 | Silver

7446-23-5 | Sodium

_ 7440-28-C | Thallivm

7440-62-2 | Vanadium -

7440-66-6 | Zinc

e B R B R B bl e e e A e 2 e B

57-12-5 | Cyanide
Color Before; BROWN *.Clarity Before: Texture: MEDIUM \\Z\}Dg
. ) \
* Color After: YELLOW " Clarity After: Artifacts;
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INORGANIC ANALYSIS DATA SHEET

TSEPA - CLP
1A-IN

EPA SAMPLE NO.

MJAATI

Lab Name CHEMTECH CONSULTING GROUP  Contract: EPW06047

Lab Code: CHEM

Matrix: (soil/water) SOTL

Case No.: 37825

Level: Jow/med) LOW ]

% Solids; 73.3 / '

NRAS No.:

SDG No.: MIAASE

Lab Sample ID; Z5072-17

Date Received: d9/24/2b08

Concentration Units (ug/L or mg/kg dry weight): MG/KG -

CAS No.

Analyte

Concentration

c Q

7429-90-5

Alyminum

7440-36-0

Antimony

L T

Arsenic

7440-39-3

Batum

7440-41-7

Beryllium

7440-43-8

Cadmium

- 7440-70-2

Caicium

7440-47-3

Chromium

T440-48-4 .

Cobalt

7440-50-8

Copper

7439-89-6

Iron

7435-92-1

Lead

7435054

Magnesium

7435-96-5

Manganese

7439-97-6

Mercury

/
0.14 v

7440-02-0

Nickel

7440-00-7

Potassium

7782-45-2

Selenjum

7440-22-4

Siiver

7440-23-5

Sodium

7440-28-0

Thallium

7440-62-2 |

Vanadium

 7440-66-6

Zinc

- 57-12-5

Cyanide

517/2|2(2/2l512(51 22 2lz(2l 2 2ll2l 2 2l ll2 2l <
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Lab Name CHEMTECH CONSULTING GROUP  Contract: EPW06047

Lab Code: CHEM

Matrix: (soil/water)_SOIL

USEPA - CLP -
1A-IN

INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.

MJAAT2. . "

Case No.: 37825 NRAS No.:

Level: (low/med) LOW :

% Solids:_80.8 / ‘

Concentration Units (ug/L or mg/kcg dry weight): MG/KG

SDG No.: MIAASG

Lab Sample ID; Z5072-18

Date Received: 09/24/2008

CAS No.

Analyte Concentration.

C

7429-90-5

Aluminum

Alsl<

- 7440360

Anttmony

Fas

i Arsenin

eyl

st
L.

7440-36-3

Berium

7446-41-7

Beryllium

74403-43-5

Cadmium

7440-70-2 -

Calcium

7440-47-3

Chromium -

7440-48-4

Cobalt

7440-50-8

-Copper

7435-85-6

Iron

7435-92-1

Lead

7439-95-4

Magnesinm

7435-96-5

Menganese

7435-97-6

Mercury ' 012V

7440-02-0

Nickel

7440-05-7-

Potassium

7782-49-2

Selenium

744(-22-4

Sitver

7440-23-5

Sodium

7440-28-C

Thallium

7440-62-2

Vanadjum

7440-66-6

Zinc-

57-12-5

Cyanide

%%%%%%%%%2%%%%%%%%%%%
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USEPA - CLP

) 1A-IN EPA SAMPLE NO. -
INORGANIC ANALYSIS DATA SHEET

MJAAS3

Lab Name CHEMTECH CONSULTING GROUP  Contract: EPW06047

Lab Code: CHEM Case MNo.: 37825 NRAS No.: SDG No.: MJAAS6G

Matrix: (soil/water) SOIL Lab Sample ID; Z5072-19
Level: (low/med) LOW | . Date Received; 09/24/2008
% Solids: 473/ | '

Concentration Units (ug/L or mg/kg dry weight): MG/KG .

CAS No. Analyte Concentration c Q

7429-90-5 | Aluminum
7440-36-0 | Antimony -
7440380 | Arzanip !
7440-38-3 | Barjum
7440-41-7 | Beryilium
7440-43-9 | Cadmium
7440-70-2 | Calcinm
7440+-47-3 | Chromium
7440-48-4 | Cobalt
7440-50-8 | Copper
7439-89-6 | Jron
7439-92-1 | Lead
7435-05-4 | Magnesium
7435-96-5 | Manganese . o
7439-97-6 | Mercury 012V | 1@
7440-02-0 | Nickel | oy
7440-09-7 | Potessinm
7782-49-2 | Selenium
7440-22-4 | Silver
7440-23-5 | Sodium
7440-28-0 | Thallium
7440-62-2 | Vanadium
7440-66-6 | Zing -
57-12-5 | Cyanide

LepBL 7 MeL

A 5737 E 5| 3 2 e e <

' . . . d“ﬂ .1/\
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USEPA - CLP

IA-IN : EPA SAMPLENO.
-INORGANIC ANALYSIS DATA SHEET

"MJAAF6

Lab Name CHEMTECH CONSULTING GROUP ~ Contract; EPW06047
Lab Code: CHEM | Case Ne.: 37825 NRAS No.: " SDGNo.: VMJAASG

Matrix: (soil/water) SOIL Lab Sample ID: Z5072-20
Level: (low/med) LOW © Date Received: 0924/2008
% Solids: 815 /. | |

Concentration Units (ug/L or mg/ke dry weight). MG/EG

CAS No. Analyte Concentration . C Q

7429-90-5 | Aluminum
7440-36-0 | Antimony
TEEL-TILT L Arsenic
7440-36-3 | Barium
7440-41-7 | Beryllium
7440-43-9 | Cadmium
7440-70-2 | Calcium
7440-47-3 | Chromium
7440-48-4 | Cobalt
7440-50-8 | Copper
7439-89-6 | Iron
7439-92-1 | Lead
7439-95-4 | Magnesiom
7439-956-5 | Manganese ‘ ‘
7435-97-6 | Mercury 0.12 ¥ uTo :
7440-02-0 | Nickel ” gyt ok
7440-09-7 | Potassium ! .
7782-49-2 | Selenium
7440-22-4 | Silver
7440-23-5 | Sodivm
7440-28-0 | Thallinm
7440-62-2 | Vanadium
7440-66-6 | Zinc
57-12-5 | Cyanide
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ecology and environment, inc.

International Specialists in the Environment

720 Third Avenue, Suite 1700, Seattle, WA 98104
Tel: (206) 624-9537, Fax: (208) 621-9832

MEMORANDUM
DATE: October 20, 2008
TO: Mark Woodke, Project Manager, E & E, Seattle, Washington
FROM: David Tkeda, Chemist, E & E, Seattle, Washington &>
SURBIJ: Inorganic Data Summary Check, Tuluksak River Site Inspection,
Tuluksalk, Alaska
REF: TDD: 08-02-0007 PAN: 002233.0324.0151

The data quality assurance summary check of 20 soil samples collected from the Tuluksak River
in Tuluksak, Alaska has been completed. Inorgasnic analyses (EPA CLP SOW ILMO05.4) were performed
by Chemtech, Mountainside, New Jersey.

The samples were numbered:

MIAASS MIAAGO MJIAAGS MIAATQ
MIAAS6 MIAAG] MIAAGG MIAAT]
MIAAST MIAAG2 MIAAG7T - MIJAAT2
MIAASS MIAA63 MJIAAGE MIAAR3
MIAAS9 MIAA64 MIAAGS MIAAFG

No discrepancies were noted. The secondary reviewer added “Q” bias qualifiers to positive
sample results less than the contract required detection limit. For “Q” bias results, the secondary reviewer
removed any qualifiers that the primary reviewer may have added.

recycled paper




i& 2 e UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Sy S REGION 10
2 pacTe”, 1200 Sixth Avenue, Suite 900

Seattls, Washington 38101

Octcber 16;.2008

Reply To
Attn. Of: QEA-085

MEMORANDUM

SUBJECT: Data Validation for Tuluksak River Site Inspection,
Case# 37825, SDG: MJAASS, Inorganic Analysis

FROM: Donald Matheny, Chemlst:Eﬂ“\
- Environmental Services Unit, OEZ

TO: Brandon Perkins; Site Assessment Manager
Office of Environmental Cleanup (ECL-112)

CC: 'Renee Nordeeﬂ;_EcolOgy & Environment

The data validation of 1norgan1c analyses for the above sample
‘set is complete. Twenty (20) soil/sediment samples were analyzed for
total elements by Chemtech, Mounta1n51de, NJ. Sample numbers for this
delivery group are as follows - - :

MJAA55.  MJAAS6E MJARS7 ~ MJARSS  MJAASO MJARGEC  MJIAAG1

MJRRAE2 MJaAAG63 = MJAAG4 MJAAGES MJAAGG MJARGT MJARGSB
MJAAGS MJAATO MJAA71 . MJAA72  MJAA83 - MJAAFG

' DATA QUALIFICATI ONS

The fcllowing comments refer to the lab’s performance in meetlng the
-specifications outlined in the “CLP Statement 'of Work (CLP-SOW) for
Inorganic Analyels rev. ILM05.4", the “USEPA Contract Laboratory
Program National Functional Guidelines for Inorganic Data Review” and
the Judgment of the revieéwer. The comments presented herein are based
on the 1nformatlon prov1ded for the review.

TIMELINESS - Acceptable

The holding'time from the date of collection to the date of digestion
and analyses were met for all elements (180 days). ' Samples were
collécted on 9/16/08 and 9/17/08. ICP-AES analysis was conducted on

10/10/08



INSTRUMENT CALIBRATION/VERIFICTION -~ Acceptable

For ICP~AES analysis, instrument calibration was performed in
accordance with method requirements. Recoveries for instrument
verification standards (52-109%) met the frequency (10%) and recovery
(90-110%) . '

Quantitation verification standards met both the frequency and
recovery criteria for all elements.

ICP-AES INTERFERENCE CHECK SAMPLE (ICS) - Acceptable

An ICS was analyzed at the required fregquency for each analytical run.
ICS8 recoveries met the recovery criterion (80-120% or + 2xCRQL) for
all elements. ' ‘ .

LABORATORY CONTROL SAMPLES (LCS) - Acceptable

An aqueous Laboratory Control Sample was digested and analyzed.
Percent recoveries (98-106%) were within the control limits (80-120%).

BLANKS - Acceptable

Preparation and instrument control blanks wereé prepared and analyzed
in accordance with method requirements. Blanks were not detected at
concentrations that impact sample values. ' '

MATRIX SPIKE ANALYSIS

A matrix spike was analyzed for sample MJAAF6. Percent recoveries
(94-119%) met the criterion (75-125%) for all elements with the
exception of silver (4£9%). Silver data were qualified (JL or UJL) and
may be biased low. L : :

DUPLICATE SAMPLE ANALYSIS - Acceptable

2 duplicate sample was analyzed for sample MJAAFG. Relative pefcent
differences (< 1%) met the control limits (+ 35% or + 2xCRQL) for
soils. ‘ )

ICP-AES SERIAL DILUTION

A five-fold serial dilution was analyzed for gample MJAAF6. .Percent
differences (S 11%) were within the 1% allcowable variance from the
acceptance criteria (< 10%) for all applicable elements with the
exception of zinc (15%). Zinc data were qualified (JL) and may be
biased low.



ASSESSMENT SUMMARY
The following is a summary of qualified data:

‘Silver data were qualified (JL or UJL) due to a low matrix spike.
recovery. Silver values may be biased low.

Zinc data were qualified (JL) due to a high perqent difference in the
serial dilution.result. Values for zinc may be biased low.

DATA QUALIFIERS

U - The material was analyzed for, but was not detected above the
level of the associated value. ' The associated value is either
the sample quantitation limit or the sample detection limit.

- The associated value is an estimated quantity.
R - The data are unusable. ; The analyte may or may not be Present in
the sample. ’ ' ' ‘

UJ - The énalyte was analyzed for, but was not detected. The
associated value isg an estimate and may be 1naccurate or

1mpre01se

PROJECT SPECIFIC DATA QUALIFIERS:

. L -~ Low bias.
H - High bilas.
K —,Uhknown Bigs.
Q -~ Detected concentration is below the metﬁod‘reporfing limit /

Contract Required- Quantltatlon Limit, but is above the. method
detection llmlt . :

R



USEPA - CLP

1A-IN

INORGANIC ANALYSIS DATA SHEE

EPA SAMPLE NO.

MJAASS

Lab Name CHEMTECH CONSULTING GRCUP  Contract: EPW06047

Lab Code; CHEM g

Matrix: (soil/water) SOIL

Case No.: 37825

Level: (low/med) LOW :

% Solids;-49.0

NRAS No.:

‘SDG No.: MIAASS

Lab Sample I1; Z4536-01

Date Received; 05/24/2008

Concentration Units {ug/L or mg/kg dry Wéight‘} . MG/KG

12

CAS No. Analyte Concentration C Q M .
7429-90-5 | Aluminum 13400 P
7440-36-0 | Antimony 1.2 IQ P
7440-38-2 | Arsenic 28.1 P

'7440-39-3 | Barium 163 P

7440-41-7 | Beryllium 0.34 IQ P .
7440-43-9 | Cadmium 2.3 : P
7440-70-2 | Calcium 2890 P
7440-47-3 | Chromium 224 P
744G-48-4 | Cobalt 10.6 P
7440-50-8 | Copper - 221 P
7439-89-6 | Iron 41300 P P
7439.92-1 | Lead 8.2 P
7439-95-4 | Magnesium 4030 P
7435-96-5 | Manganese 575 P
7439-97-6 | Mercury NR
7440-02-0 | Nickel 214 P
7440-09-7 | Potassium 585 J P
7782-49-2 | Selenium 7.1 U . P
7440-22-4 | Silver 20 45 T P
7440-23-5 | Sodium 177 J o ’ P '@
7440-26-0 | Thallium 5.1 U P = 7%
7440-62-2 | Vanadivm 405 ' 3 2
7440-66-6 | Zinc 70.9 = T P

57-12-5 | Cyanide NR
=
Color Before: BROWN Clarity Before:, Texture: MEDIUM &
Color Afrer: YELLOW Clarity After: Artifacts:
. Comments:
FORM [A-IN ILMO5.4 -



USEPA - CLP _
1A-IN EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET
_ . MJAAS6
Lab Name CHEMTECH CONSULTING GROUP  Contract; EPW06047
Lab Code: CHEM Case No.: 37825 NRAS No.: SDG No.: MIJAASS
Matrix: (soil/water) SOIL : Lab Sample ID; Z4536-02 ‘
Level: {low/med) LOW C Date Received: (09/24/2008

% Solids;_50.0

Concentration Units (ug/L or mg/kg dry weight); MG/KG

CAS No. Arnalyts Concentration C CQ M

7429-50-5 | Alumnum 15100 - P -

7440-36-0 | Antimony . 1.2 I P

7440-38-2 | Arsenic 27.0 . : P

7440-39-3 | Barium B 165 P

7440-41-7 | Beryllium L 0.37 IR P

7440-43-9 | Cadminm 2.7 P

7440-70-2 | Calcium 3780 P

7440-47-3 | Chromium B 26.5 P

- 7440-48-4 { Cobalt 114 P

7440-50-8 | Copper - S 212 : P

7439-89-6 | Iron 46300 = P

7439-92-1 | Lead 76 - P

7439-95-4 | Magnesium . 5170 P

7439-96-5 | Manganese - 443 P

7439-97-6 | Mercury : NR

7440-02-0 | Nickel 26.5 P

7440-09-7 | Potassium . . 660 Ja P

7762-48-2 | Selenium . 7.0 U P

7440224 | Silver . - 2.0 T N ugL | P :

7440-23-5 T Sedfum ™™ 216 i@ P @

7440-780 | Thallum ___|" 5.0 U P o 08

7420-62-2 | Vznadium 454 B F- 2
7440-66-6 | Zinc Co 77.9 . £ I P
57-12-5 | Cyanide : NR

ST
. ‘ - ‘ ‘ 0¥
Celor Before, BROWN Clarity Before;___ . Texture: MEDIUM \e
Colar After: YELLOW Clatity After; ‘ © Artitacqs:

" Comments:

FORM IA-IN - : - ILMos4 13



USEPA - CLP
1A-IN o EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET
: ‘ MJAASTY
Lab Name CHEMTECH CONSULTING GROUP  Contract: EPW06047
L.ab Code: CHEM Case No.; 37825 NRAS No.: SDG No.: MJAASS
Matrix: {soil/water) SOIL Lab Sample ID; Z4536-03
Level: (low/med} L.OW B . ‘ Date Received: 09/24/2008

‘%% Solids;_78.5

Concentration Units (ug/L or mgfkg dry weight): MG/KG -

CAS No. Anatyte " Concentration c Q M
7429-20-5 | Alvminnm 14000 : P
TA40.36-0 | Antimony 14 TQ 3
7440-3R-2 | Arsenic 12.3 p
7440-39-3 | Bariom , 94.7 P
7440-41-7 | Beryllium ' ) 0.40 TR P
7440-43-9 | Cadmium 1.5 p
7440-70-2 | Calecium 2900 P
7440-47-3 | Chromium © 263 P
7440-48-4 | Cobalt ) 15.1 P
7440-50-8 | Copper 264 P
" 7439-89-6 |- Iron 32600 - P
7439.92-1 | Lead - 7.1 P
7439-95-4 | Magnesium 6450 P
7439-96-5 | Manganese 930 P
7439-97-6 | Mercury . NR
7440-02-0 | Nickel 1. - 322 P
7440-09-7 | Potassium ) 578 & P
7782-49-2 | Selenium 4.5 U I P
. 7 7440-22-4 Silv‘er : o 0.18 4| g ¥ F P
PO 7440-23-5 | Sodium . 165 IG P
T 7440-28-0 | Thallium 32 U 7 o
240-62-2 | Vanacium 501 7 il
7440-56-6 | Zino 776 “E gL | P ¥
57-12-5 | Cyanide ‘ ) NR
T
o ’ C ) . ' A o S/
Coler Before: BROWN Clarity Before: Texture; MEDIUM. 1o :
Color After; YELLOW - Clerity After: : Artifacts;__
_ Comments: |

FORMIA-IN - ILMOS4 4 4



USEPA - CLP

1A-IN 'EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET

MJAASE

Contract; EPW06047

Lab Name CHEMTECH CONSULTING GROUP

NRAS No.: SDGNo.: MJAASS

Lab Code: CHEM Case No.: 17825

Lab Sample ID: Z4536-04

- Matrix: (soilfwater) SOIL

Level: (low/med) LOW
% Solids; 52.1 -

Date Received: 09/24/2008

Concentration Units (ng/L or mg/kg dry weight); MG/KG

CAS No. Anzlyte . Concentration - Q M
7429-90-5 { Aluminum 18400 P
7440-36-0 | Antimony ] 1.2 - J&R P
7440-38-2 | Arsenic ! 17.8 P
7440-39-3 1 Barium 161 P
7440-41-7 | Berylijum 0.38 J& 3
7440-43-8 | Cadmium = 2.2 - P
7440-70-2 | Calcium 3500 P
7440-47-3 | Chromium 25.1 P

_7440:48-4 | Cobalt 12.3 P
7440-50-8 | Copper - 23.3 P
7430-89-6 | Iron 39300 e P
7430-92-1 | Lead 2.4 P
7435-95-4 | Magnesium 5850 P
7430-96-5 | Manganese 519 P
7439-97-6 | Mercury . NR
7440-02-0 | Nickel 21.6 : P
7440-09-7 | Potassinm . | 560 J& P
7782-49-2 | Selenium L 6.6 u P
7440-22-4 | Silver 1.9 - M LT P
7440-23-5 | Sodium 253 Jo | P
7440-28-0 | Thallium 4.7 U P @ ‘
7440-62-2 | Vanadium 573 P = 0®
T440-66-6 | Zine 73, += . | P »

57-12-5 | Cyanide NR
=
| _ , O 1
Color Before; BROWN Clarity Before: Texture: MEDIUM \e
Color After: YELLOW Clarity After: Artifacts:
" Comments; -
FORM IAZIN ILM05.4 '
- st 45



USEPA - CLP
1A-IN EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET
’ . MJIAASY
Lab Namg CHEMTECH CONSULTING GROUP  Contract. EPW06047 '
Lab Code: CHEM Case No.: 37825 NRAS No.: SDG No.: MJAASS
Matrix: (soil/water)_SOIL Lab Sample ID; 74536-05 |
Level: (low/med) LOW - . . Date Received; 09/24/2008

% Solids; 67.7
Concentration Units (ug/L or mg/kg dry weight): MG/KG

" CASNo. = Analyte .Cencentration C Q M
7429-90-5 | Aluminum i 13700 ) P
7440-36-0 | Antimony 1.3 Jgl P
7440-38-2 | Arsenic 13.6 ] P
7440-39-3 | Barium . 134 P
" 7440-41-7 | Beryllium | 0.28 R P
7440-43-9 | Cadmium . C 1.8 : : P
7440-70-2 | Calcium I8RO P
7440-47-3 | Chromium 18.8 P
7440-48-4 | Cobalt 94 P
7440-50-8 | Copper oo 17.0 P
7435-85-6 | Iron 34100 == P
7439-92-1 | Lead 5.9 ' P
7439-95-4 | Mapnesintm . 5060 P
7439-06-5 | Manganese : 401 P
7439-97-6 | Mercury NR
7440-02-0 | Nickel 5 16.4 P
7440-09-7 | Potassium 529 16 i
7782-49-2 | Selenium 5.1 U P
- 7440234 | Silver o 1.4 oS T | P
-~ 7440-23-5 | Sodium 193 T8, i @
L 7440-38-0 | Thallium 36 T 7 (0P
Loy : 7440-62-2 | Vanadium : 453 ‘ P 90 o=
- 7440-66-6 | Zinc . 54.1 = 7. P
57193 | Cyanide ; : N
Celor Béfore; BROWN Clarity Before: _ TexnwresMEDIUM lo-tl? {
Color After: YELLOW . Clarity After; ' , Artifacts: ‘
Comments: ' '

FORM [A-IN ‘ o _ LMos4 16



USEPA - CLP

1A-IN
INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.

MJAAGD

LabName CHEMTECH CONSULTING GROUP  Contract; BPW06047

Lab Code: CHEM Case No.: 37825 NRAS Ne.: SDG No.: MJAASS
Matrix: (soil/water) SOIL Lab Sample 1D; Z4536-06
Level: (low."mcd} LOW : ‘ Date Received: 09/24/2008

% Solids;_60.5

Concentratior Units {ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte - Concentration c Q- M
7429-90-5 | Alumimim 16300 P
7440-36-0 | Antimony 0.96 J® P
7440-38-2 | Arsenic a B.7 P
7440-35-3 | Barium 104 P
7440-41-7 | Beryllium 0.31 IR P
7440-42-9 { Cadmium - 1.8 P
7440-70-2 | Calcium . 3040 - P
7440-47-3 | Chromium - 26.1 P
7440-48-4 | Cobalt 11.3 P
7440-50-8 | Copper 18,5 . P
7439-89-6 | Iron 33400 B P
7439-62-1 | Lead - . ‘ 6.0 P
7439-95-4 | Magnesium . 7010 i3
) 7439-96-3 | Manganese 385 P
e © 7439-97-6 | Mercury S . NR
7440-02-0 | Nickel 26.2 3
RS - 7440-09-7 | Potassium | . 306 1 1Q P
7782-45-2 | Selenium - 5.7 U P S
7440-22-4 | Silver _ 1.6 XF N urL | P o
7440-23-5 | Sodium 181 R TP @ of -
9440-28-0 | Thallfum 4.1 U P /23
7440-62-2 | Vanadium : 50.9 : P 0
7440-66-6 | Zinc 72.0 £ JL P
57-12-5 | Cyanide . NR
Color Before: BROWN Clarity Before; Texture: Ml\ﬂ__ \ B.:{ e .D
Color After; YELLOW Clarity After; Artifacts: )
Comments: ' '
FORM IA-IN

ILMO05.4
17



USEPA - CLP _
IA-IN EPA SAMPLE NC.

INORGANIC ANALYSISDATA SHEET
. MJIAAG]
Lab Name CHEMTECH CONSULTING GROUP  Contract; EPW06047
Lab Code: CHEM Case No.: 37825 NERAS No.. SDG No.: MIJAASS
Matrix: (soil/water) SOIL . Lab Sample ID: Z4536-07
Level: (low/med) LOW Date Received: (19/24/2008
% Solids; 75.0
" Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Anaiyte Conecentration c " Q M
7420-60-5 | Aluminum 13300 ' P
7440-36-0 | Antimony | 0.84 e P
7440-38-2 | Arsenic 7.3 ‘ P
7440-35-3 | Barium L . 764 . P
7440-41-7 | Beryllium i 0.26 Ja, P
7440-43-9 | Cadmium 1 1.5 ' P
. 7440-70-2 | Calcium 2390 P
7440-47-3 | Chromium 21.2 P
7440-48-4 | Cobalt . 10.9 P
7440-50-8 | Copper 16.7 : P
7439-89-6 | Iron 27700 E:= P
7435-92-1 | Lead 4.4 P
7439-95-4 | Magnesium | - 6450 P
7439-96-5 | Manganese 537 P @
7439-97-6 | Mercury NR o©
. 7440-02-0 | Nickel . 23.0 P o
7440057 | Potasstam__ | 499 TQ F g
7782-49-2 | Selenium ' - 47 U P
7440-22-4 | Silver ] 1.3 b BT P
7440-23-3 | Sodium o 124 J P
7440-28-0 | Thallium 33 U P
7440-62-2 | Vanadium 447 P
7440-66-¢ | Zinc ‘ 61.6 B T | P
57-12-5 | Cyanide . NR )
—or
- \ b— .0 {
" Color Before: BROWN Clarity Before; Texture: MEDIUM LA
Color After: YELLOW M Clarity After: ' Artifacts:
Comments: ' .

FORMIA-IN - ° ILMO5.4
. - 18



Lab Name CHEMTECH CONSULTING GROUP  Contract; EPW06047 '

Lab Code: CHEM

 Matrix: (soil/water) SOIL

INORGANIC ANALYSIS DATA SHEET

Case No.: 37825

Level: (low/med) LOW

- % Solids:_71.9

USEPA-CLP
1A-IN

EPA SAMPLE NO.

MJIAAG2

NRAS No.:

SDG No.: MIAASS

Lab Sample ID: Z4536-08

Date Received: 09/24/2008

Concentration Units (ng/l. or mg/ke dry weight): MG/KG

19

CAS No. Analyte Concentration C Q M
7428.90-5 | Aluminum 13900 P
7440-36-0 | Antimony 1.1 ] @) P
7440-38-2 | Arsenic 8.7 P
7440-39-3 | Barium 85.8 : P
7440-41-7 | Beryllinm 0.25, 1Q P
7440-43-9 | Cadmium 5 | | e P
7440-70-2 | Calcium 2420 P
7440-47-3 | Chromium 20.3 p
7440-48-4 | Cobalt 10.9 P
7440-50-8 | Copper 18.3 P
7439-89-6 | Iron 27100 == P
7439-92-1.| Lead 4.6 P
7435-95-4 | Magnesium 6600 P
- 7439-96-5 | Manganese 715 P
7439-07-6 | Mercury I NE
7440-02-0 | Nickel 20.6 P
- 7440-09-7 | Potassium 603 I& P @ o®
7783492 | Selenium 49 i P o
- 7440-22-4 | Silver 1.4 B A LUTL| P -
3 7440-23-5 | Sodium 115 ifY P
7440-28-0 | Thallium 35 . U P
7440-62-2 | Vanadium 0.2 P
7440-66-6 | Zinc, 58.2 e P
57-12-5 | Cyanide NR
Colar Before; BROWN Clarity Before: Texture, MEDIUM \o <t ° ({
Color After: YELLOW Clarity After; Artifacts:
Comiments:
FORM [A-IN ILM05.4



USEPA - CLP

1A-IN
INORGANIC ANALYSIS DATA SHEET

Lab Name CHEMTECH CONSULTING GROUP  Contract: EPW06047

EFA SAMPLE NO,

MJAAGS

SDG No.: MIAASS -

‘Lab Code: CHEM Case No.: 37825 NRAS No.:
 Marrix: (scilfwater) SOIL : Lab Sample ID; Z4536-09
Level: {low/med) LOW Date Received: 09/24/2008

% Solids:_75.0

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q M
7429-90-5 | Aluminum |, - 11400 P
7440-36-0 | Antimony 0.72 g P
7440-38-2 | Arsenic 7.3 ‘ P
7440-39-3 | Barium . 627 P
7440-41-7 | Berylbum | 0.21 TR P
7440-43-9 | Cadmium ‘ 12 - P
7440-70-2 ) Calcinm 2230 P
7440-47-3 | Chromium 15.8 P
. 7440-48-4 | Cobalt 9.3 P
7440-50-8 | Coprper : 17.4 P
7435-89-6 | Iron . 23500 = P
7439°92-1 | Lead 1.8 P
7439-95-4 | Magnesium : 6100 P
7436-96-5 { Manganese 536 P
7439-97-6 | Mercury . NR
S 7440-02-0 | Nickel . 16.1 P ‘ A
7440-09-7 | Potasstum | 507 TR| P © ,
SR 7782492 | Selenium 47 i] 3 Plad
~7440-23-4 | Silver . 1.3 £ KauzL | P 0P
7340235 | Sodnm ' 178 i P L
7440-28-C | Thallium 33 U P
7440-62-2 | Vanadium : 447 P
7440-66-6 | Zinc 500 =+ 3L | P
57-12-5 | Cyanide NR
_ A w- D%/
Color Before; BROWN . Clarity Before: Texture: MEDIUM \o "~
- Color Afier; YELLOQW . * Clarity After: Artifacts:
Comments:
ILMO05.4
20
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USEPA - CLP
IA-IN - ' EPA SAMPLE NO.

INORGANIC ANATYSIS DATA SHEET
: ' MJAAG4
Lab Name CHEMTECH CONSULTING GROUP  Contract; EPW06047 y
Lab Code: CHEM Cage No.: 37825 . NRAS Nﬁ.: SDG No.: MIAASS
Matrix: (soil/water) SOIL, Lab Sample ID: 74536-10
Level: (low/med) LOW Date Received: 09/24/2008

% Solids: 73.1

Concentration Units (ug/L: or mg/kg dry weight): MG/KG

" CAS No. Analyte Concentration C Q M
7428-90-5 | Aluminum 13200 P
7440336-0 | Antimony 1.0 T@ P
7440-38-2 | Arsenic - 10.5 P
7440-39-3 | Barium ~ 98.5 ] P
7440-41-7 | Beryllium ) 027 Je P
7440-43-9 | Cadmium C 1.4 P
7440-70-2 | Calcium ‘ 2720 P
7440-47-3 | Chromium - 16.4 P -
7440484 | Cobalt . 10.8 P
7440-50-8 | Copper 17.7. P
7439-80-6 | Iron 25100 . P
7439-92-1 | Lead 4.2 P
7439-95-4 | Magnesium 6370 P
7439-%6-5 | Manganese : 505 P
7439-97-6 | Marcury ] - NE :
7440-02-0 | Nickel 15.7 3 @
7440097 | Potassiom 757 3 ” 0%
7782-49-2 | Selenium 48 U P vy
7440-22-4 | Silver ‘ 14 =g Wi P
e ot 7440-23-5 | Sodium _ 128 T8 - P
BCEE 7440-28-0 | Thallum e 3.4 U 3
' 7440-62-2 | Vanadivm 51,1 P
7440-66-6 | Zinc 51.9 B~ 3L | P
57-12-5 | Cyanide , B ' NR
Calor Before: BROWN . Clarity Before: o Texture: MEDIUM 16—t -8
‘Color After; YELLOW _ Clarity After: Artifacts:
Comments: ’ )

FORM Ia-IN - _: : - ILM05.4 y
B | 21



Lab Name CHEMTECH CONSULTING GROUP  Contract: EPW06047

Lab Code: CHEM

Matrix: (soil/water) SOIL

INORGANIC ANALYSIS DATA SHEET

Case No.: 37825

Level: (low/med) L.OW

%% Solids; 80.2

USEPA -CLP

- 1A-IN

EPA SAMPLE NO.

MJAAGS

NRAS Na.:

SDG Na.: MJAASS

Lab Sample ID; 74536-11

Date Received: 09/24/2008

Conceniration Units (ug/L or mg/kg dry weight); MG/KG

CAS Nao. Analyte Concentration c Q M
7428-90-5 | Alumiritm . 11200 P
7440-36-0 | Antimony 0.64 o] p
7440-38-2 | Arsenic 8.4 P
~7440-35-3 | Barium . 76.1 P
7440-41-7 | Beryllium ) 0.19 . J& P
7440-43-0 | Cadmium 1.1 : P
7440-70-2 | Calcium 2510 P
7440-47-3 | Chromium 14.2 P
7440-48-4 | Cobalt 8.6 P
7440-50-8 | Copper 16.1 . P
7439-89-6 | Iron 21200 LB P
7436-92-1 | Lead 3.8 P
7439-95-4 | Magnesium 5360 P
7435-96-5 | Manganese 501 P
. 7439-97-6 | Mercury NR
P " 7440-02-0 | Nickel 12.9 P
IR 7440-05-7 | Potassium 616 1Q[. P
- 7782-46-2 | Selenium 4.3 U P
7440-224 | Siver 12 = ¥ GSL| P ©
7440-235 | Sodium 154 74 3 o o®
7440-28-0 | Thallium 31 | U P &
7440-62-2 | Vanadium 43.9 p
7440-66-6 | Zinc 43.0 = Tl P -
57-12-5 | Cyanide NR
-_ S o
Color Before; BROWN _ * Clarity Before:__ Texture: MEDIUM \p~
Color After: YELLOW Clarity After: Artifacts:
Comments:
FORM IA-IN

ILMOS.4 ' 2 2



USEPA - CLP

1A-IN
INORGANIC ANALYSIS DATA SHEET

EPA SAMFLE NOQ.

MJAAGE

Lab Name CHEMTECH CONSULTING GROUP  Contract: EPW05047

NRAS No.:. SDG No.: MJAASS

Lab Code: _CHEM Case No.: 37825 .

Lab Sample ID; Z4536-12

Matrix: (soil/water) SOIL

Level: {low/med) L.OW _ :
% Solids: 59.2

Date Reeeived; 09/24/2008

Concenh'atior; Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Anzlyte Cancentration C 0 M
7429-00-5 | Aluminum 15500 P
7440-36-0 | Antimony 1.0 1o P
7440-38-2 | Arsenic 14.2 P
7440-39-3 | Barium 121 P
7440-41-7 | Beryllium 0.28 TIQ P
7440-43-5 | Cadmium - 1.6 P
7440-70-2 | Calcium 3720 P
7440-47-3 | Chromium 18.7 P
7440-48-4 | Cobalt 13.5 P
7440-50-8 | Copper 24.1 . P
7439-85-6 | iron 30400 ~F— I3
7439-92-1 | Lead 5.6 ) P
7439-95-4 | Magnesium 7680 P
7439-96-5 | Manganese 768 P
7439-97-6 | Mercury NR
7440-02-0 | Nickel 17.4 P )
7440-09-7 | Potassium 878 - P
7782-40-2 | Selenium 58 il ; B @ '
7440-22-4 | Silver 1.7 H N AT P = D )
7440-23-5 | Sodium 161 1Q F- 20 OF
7440-28-0 | Thallium 4.1 U P -
7440-62-2 | Vanadium 61.6 : P Y
7440-66-6 | Zine 64.3 g P
57-12-5 | Cyanide NR
: , _ R 4
Color Before; BROWN Clarity Before: Texture: MEDIUM (L=
Color After: YELLOW _ - Clarity After; Artifacts;
Comments:
FORM IA-IN

ILMO5.4 2 3



USEPA - CLP
1A-IN ) EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET
MJIAAGT
Lab Name CHEMTECE CONSULTING GRQUP  Contrect; EPW06047
Lab Code: CHEM Case No.: 37825 NRAS No.: ' SDG No.: MIAASS
Matrix: {soil/water) SOIL Lab Sample 1D Z4536-13
Level: {low/med) LOW Date Received; 09/24/2008

% Solids: 64.8 .
Concentration Units (ug/L or mg/kg dry weight); MG/KG

"CASNo. Analyte Concentration C. ’ Q M
7429-90-5 | Aluminum - 17700 P
7440-36-0 | Antimony " 1.1 o P
7440-38-2 | Arsenic 12.7 P
7440-39-3 | Barium ) 135 P
7440-41-7 | Beryllium B 0.34 JQ P
7440-43-9 | Cadmium . 1.6 P -
7440-70-2 | Calchim . 4190 P
7440-47-3 | Chromium . 19.8 P
7440-48-4 | Cobalt . 13.5. P
7440-50-8 | Copper 24.9 P
7439-B9-6 | Iron - 29300 ) - P
7439-92-1 | Lead 7.0 ‘ P
7439-95-4 | Magnesium 6350 P
7439-96-3 | Manganese 637 P
7438-97-6 | Mercury NR
7440-02-0 | Nickel ) 16.3 P
7440-09-7 | Potassium - 1130 . P
. 7782-49-2 | Selenium 54 U P
. 7440224 | Silver ) 15 B FwusL | P ra)
7440-235 | Sodium ) R P 20 0<% P8
7440-28-0 { Thallivm 3.9 U P
7440-62-2 | Vanadium 64.4 ‘ P
7440-66-6 | Zinc: ‘ - 50.0 T P
57-12-5 | Cyanide o ‘ NR
Color Before: BROWN Clarity Before:_  Texture: MEDIUM Lo -2 8
Color After: YELLOW. Clarity After: ‘ Artifacts:
Comments:

FORM IA-IN ) ' ILMO05.4 24



Léb Name_ CHEMTECH CONSULTING GROUP'  Contract, EPW06047

Lab Code: CHEM

Matrix: (soil/water) SOIL

Level: {low/med) LOW

% Solids; 74.3

INORGANIC ANALYSIS DATA SHEET

Case No.: 37815.5

USEPA - CLP
TA-IN

EPA SAMPLE NOC.

" MIAAGS

NRAS No.:

SDG No.: MJAASS

Lab Sample ID: Z4536-14

Date Received; 09/24/2008

Cencentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q M
7429-90-5 | Aluminum 13000 P
7440-36-0 | Antimony 1.3 e P
" 7440-38-2 | Arsenic 151 . P
7440-35-3 | Bariom 87.1 P
744041-7 | Beryllium 0.25 IQ P
7440-43-9 | Cadmium 1.4 P
7440-70-2 | Calcium 3000 P
7440-47-3 | Chromium 17.6 P -
7440-48-4 |- Cobalt 11.2 P
7440-50-8 | Copper 24.1 P
7438-89-6 | Iron 26800 -, P
7439-02-1 | Lead 52 P
7439-954 | Magnesitm 6770 P ‘(@
7430965 | Manganese 351 ~F e
743907-6 | Mercury T “NR »
7440-G2-0 | Nickel 15.7 P
7440-09-7 | Potassium 300 P
7782-49-2 | Selenium 47 U P
7440-22-4 | Silver 1.3 | sl ey I P.
Nt 7440-23-5 | Sedium- 143 & B
7440-28-Q | Thallium 34 U P
7440-62-2 | Vanadium 54.1 : P -
7440-66-6 | Zinc 55.9 - P
57-12-5 | Cyanide NR
=
. Color Before BROWN Clarity Before: Texture: MEDIUM Lot &
Color After, YELLOW Clarity After: Artifacts:
Commenfs:
- FORM JA-IN ILMO5.4
~ 25



USEPA - CLP
1A-IN

INORGANIC ANALYSIS DATA SHEET

Lab Name CHEMTECH CONSULTING GROUP  Contract: EPW06047

EPA SAMPLE NO.

MJAAGY

Lab Code: CHEM Case No.: 37825 NRAS No.: SDG No.: MIAASS
Matrix: (soil/water) SOIL : Lab Sample ID: 7Z4536-15 A
Level: low/med) LOW Date Received; 09/24/2008

% Solids; 75.1
Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte” Concentration C Q M
7429-90-5 | Aluminum 13500 P
7440-36-0 | Antimony ' 1.0 I1® P
7440-38-2 | Arsenic 11.8 P
7440-39-3 | Barium i 103 g
7440-41-7 | Beryllium 3 0.21 iy} P
7440-43-9 | Cadmium 1.4 P
7440-70-2 | Calcium 2620 P
7440-47-3 | Chrominm : 17.3 P
7440-48-4 | Cabalt 104 P
. 7440-50-8 | Copper 234 P
7439-85-¢ | Iron 27200 o P
7439.92-1 | Lead 47 P
NEEE - 7439-95-4 | Magneshmm 7930 3
Yo 7438-96-5 | Manganese 665 P
7439-97-6 .| Mercury : : NR
7440-02-0 | Nickel 15.6 P
7440-09-7 | Potassium 875 P
7782-49-2 | Selenium 4.7 U . P @
TA40-22-4 | Silver ( 006 | + | Jg ™ € | P, spoa P
7440-23-5 | Sodium . 7 126 IR T P .
7440-28-0 | Thallium 3.3 U . P
7440-62-2 | Vanadium 57.9 P
7440-66-6 | Zinc 59.8 B T P -
57-12-5 | Cyanide . NR
g
Color Before: BROWN Clarity Before: Texture: MEDIUM -t °
Color Afiers YELLOW ' Clarity After; - Artifacts:
Comments:
FORM IA-IN ILMO5.4
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USEPA - CLP

1A-IN EPA SAMPLE NO,
INCRGANIC ANALYSIS DATA SHEET -

MJAATO

Lah Name CHEMTECH CONSULTING GROUP  Contract: EPW06047 _
Lab Code: CHEM Case Np.: 37825 . NRAS No.: ‘ SDG No.: MJAASS

Matrix: (soiliwater) SOIL, " Lab Sample ID; Z4536-16
Level: (low/med) LOW A | Date Received: 09/24/2008

% Solids: 63.7

Concentration Units (ug/L or mg/kg dry weight); MG/KG

CAS No. Analyte Concentration C Q M
7429-90-5 | Aluminum 19800 P
7440-36-0 | Antimony _ - 1.2 JQ P
7440-38-2 | Arsenic ' 23.1 P
7440-39-3 | Barium . 152 P
7440-41-7 | Beryllium 0.34 - & P
7440-43-9 | Cadmium 1 1.9 P
7440-70-2 | Caleium 4340 P
7440-47-3 | Chromium 25.9 P
7440-48-4 | Cobalt 17.0 p
7440-50-8 | Copper 27.0 P
7439-85-6 | Iron 35600 ] B P
7439-92-1 | Lead . 6.0 P
7438-05-4 | Magrnesium 9710 P
7439-06-5 | Manganese 670 P
7439-97-6 | Mercury NR
7440-02-0 | Nickel - . 23.6 P
7440-09-7 | Potassium . 1000 P
. 7782-49-2 | Selenium 5.5 U P @_
‘ & : 7440-224 [ Silver 1.6 B N UuTL| P ap O OB
: ; - 7440-23-5 | Sedium 159 J&} . . P
B 7440-28-0 | Thallium - .39 U P
7440-62-2 | Vanadium’ ' .75.6 : . TP
7440-66-6 | Zinc 75.6' - P
57-12-5 | Cyanide NR
- S et
Color Before: BROWN " - Clarity Before; : - Texture; MEDIUM -0 \L-?
Color After; YELLOW " Clarity After: ‘ Artifacts;
Comments:

FORMIAIN . - . ILMos4 27



USEPA - CLP .
1A-IN ‘ EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET
o MJAATL
© Lab Name CHEMTECH CONSULTING GROUP  Contract: EPW06047
Lab Code: CHEM Case'No.: 37825 NRAS No.: _ SDG No.. MIAASS.
Matrix: (soil/water) SOIL Lab Sample ID: 743536-17
Level: (low/med) LOW ' Date Received: 09/24/2008

96 Solids: 73.3

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q- M .
7429-90-3 | Aluminum . 7190 P
7440-36-) | Antmony - | 0.63 R P
7440-38-2 | Arsenic ' - 6.7 P
7440-39-3 | Barium - 91.3 P
7440-41-7 | Beryllinm 0.21 I P
7440-43-9 | Cadmivm 0.79 P o
7440-70-2 | Calcium . 2140 P
7440-47-3 | Chromium 11.6 P
7440-48-4 | Cobalt 7.8 P
7440-50-8 | Copper 8.0 - P
7439-8%-6 | Iron 15400 £ P
7439-02-]1 | Lead 3.4 - P
7435-95-4 | Magnesium 3960 - P
7439-96-5 | Manganese 402 P
7439-97-6 | Mercury NR
7440-02-0 | Nickel 8.2 P
7440-00-7 | Potassium : 996 P
- .7782-498-2 | Selenium 4.7 18] P
wt TA4G-234 | Silver " 4 | & T usL | P
~7440-35-5 | Sodam ‘ 136 o) = apocr 08
7440-28-0 | Thallium 3.4 . u P
7440-62-2 | Vanadium 36.2 - . : P
7440-66-6 | Zinc 35.0 £ T P
57-12-5 | Cyanide : NR

Color Beforer BROWN ' Clarity'Before,__ Texture: MEDIUM ot b

Color Afier: YELLOW Clarity After; Artifacts:

Comments:

FORM IA-IN ILMO5.4
: ' ' 28



Lab Name CIHEMTECH CONSULTING GROUP  Contract: EPW06047

Lab Code: CHEM

Matrix: (soilfwater) SOIL

Level: (low/med) LOW

% Solids:_80.8

INORGANIC ANALYSIS DATA SHEET

Case No.: 37835

USEPA - CLF
1A-IN

EPA SAMPLE NO.

MJIAAT2

NRAS No.:

SDG No.: MJAASS

Lab Sample ID; Z4536-18

Date Received: 09/24/2008

Concentration Units (ug/L or mg/kg dry weight); MG/KG

CAS No. Analyte Concentration c Q M
. 7429-90-5 | Aluminum 5050 P

7440-36-0 | Antimony 74 U P

7440-38-2 | Arsenic 4.5 P

7440-39-3 | Barium 72.4 P

7440-41-7 | Beryllium 0.17 I® . P

7440-43-9 | Cadmiuvm 6.69 - P

7440-70-2 | Calcium 1630 P

7440-47-3 | Chromium X P

7440484 | Cobalt ‘5.8 ] P

7440-50-8 | Copper : 5.0 : P

7439-89-6 | Iron 13500 2 P

7439-92-1 | Lead - 3.1 ' P

7439-95-4 | Magnesium 2770 P

7435-96-5 | Manganese 322 P

7439-97-6 .| Mercury - . NR.

7440-02-0 | Nickel 6.4 P

7440-09-7 | Potassium 749 . P '

- 7782-49-2 | Selenium 43 19 . P @ 08
- 7440-22-4 | Silver - 1.2 e - NursL [ P P 12- I

7440-23-5 | Sodium 79.4 T8 - P '

7440-28-0 | Thallium 3.1 9] P

7440-62-2 | Vanadium . 297 : . P

7440-66-6 | Zinc - 25.8 B T P

57-12-5 | Cyanide NR
: -1 oW :
Color Before; BROWN Clarity Before: Texture MEDIUM o e of” )
Color After: YELLOW Clarity After: Artifacts:
Conments: ‘
FORM JFA-IN. ILMO05.4
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USEPA - CLP
IA-IN EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET
MJIAAB3
Lat Name CHEMTECH CONSULTING GROUP  Contract: EPW06047
Lab Code: CHEM Case Nc.: 37825~ NRAS No.: SDG No.: MIAASS
Matrix: (soil/water) SOIL : Lab Sample [D: Z4536-19
Level: (low/med) LOW Date Received; 09/24/2008

Yr Solids; 47.3

Concentration Units (ug/L or mg/kg dry waight):‘ MG/KG

CAS No. Analyte Concentration C Q M
7429-90-5 | Aluminum 15300 P
7440-36-0 | Antimony : 1.2 Il r
7440-38-2 | Arsenic 17.6 P
7440-39-3 | Barium . 150 P
. 7440-41-7 | Beryllium ’ 0.39. JG& P
7440-43.9 |. Cadmium 20 P e
7440-70-2 | Calecium 3840 P
7440-47-3 | Chrominm X 253 by
7440-48-4 | Cobalt ! 10.6 P
7440-50-8 | Copper 24.8 P
7439-89-6 | Iron 37900 - Py P
7439-92-1 | Lead 8.7 ‘ P
7439-95-4 | Magnesinm 4380 P
7439-96-5 | Manganese 583 P
7439-97-6 | Mercury NR
7440-02-0 | Nickel - 35.7 P @
7440-09-7 | Potassium 566 IR 13
SR 7782-45-2 | Selenium 74 U : P ap & OB
T [T7440-224 | Silver R 31 - ¥ g | P
7440-23-5 | Sodium ' 221 JQ ' P
7440-28-0 | Thallium 5.3 U P
7440-62-2 | Vanadium 425 P
7440-66-6 | Zine 727 P T P
57-12-5 | Cyanide . NR
Color Before: BROWN Clarity Before; Texture: MEDIUM Lo A0 &
Color After; YELLOW Clarity After: - Artifacts;
Comments:

_ FORMIA-IN I JLMO05.4
30



Lab Name CHEMTECH CONSULTING GROUP  Contract: EPW06047 .

Lab Code: CHEM

INORGANIC ANALYSIS DATA SHEET

Case No.: 37825

Matrix; {seil/water} SOIL

Level: (low/med) LOW

9, Solids; 81.5

USEPA - CLP
1A-IN

EPA SAMPLE NO.

MJIAAF6

1

NRAS Neo.:

SDG No.: MIAASS

Lab Sample ID: Z4536-20

Dﬁtc Recerved; (09/24/2008

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration Cc Q M
7429-20-5 | Aluminum 3820 P
7440-36-0.| Antimony 7.4 19) P
7440-38-2 | Arsenic 1.4 B
7440-39-3 | Barinm 66.2 P
7440-41-7 | Bervllium 0.15 16 P
7440-43-9 | Cadmium 0.57 IR P
7440-70-2 | Calcium 1080 Iy
7440-47-3 | Chromium 34, P
7440-48-4 | Cobalt 4.2 J& P
7440-50-8 | Copper 2.3 J&R P
7439-89-6 | Iron 12000 ‘ -~ P
7439-92-1 | Lead 2.3 P
7435-95-4 | Magnesium 2030 P
. 7435-96-5 | Manganese 235 P .
7439-97-6 | Mercury NR @
7440-02-0 | Nickel 2.5 1® P .09
7440-09-7 | Potasstum R ' P o0
7782-49-2 | Selenium 43 U p
7440-22-4 | Silver 1.2 B ¥ uxL | P
7440-23-5 | Sodium 6%.7 TR P
7440-28-0 | Thallium 3.1 U P
74403-62-2 | Vanadium 21.1 : P
7440-66-6 | Zinc 19.8 1= alis P
57-12-5 | Cyanide NR
Calor Before: BROWN Clarity Before: Texture: MEDIUM
Colar After: YELLOW Clarity After: Artifacts;
Comments:
FORM IA-IN" TLMO54 - -






USEPA -CLP

9.IN .
METHOD DETECTION LIMITS (ANNUALLY)

Lab Name CHEMTECH CONSULTING GROUP  Contract; EPW06047

Lab Code: CHEM Case No.: 37825 NRASNo.: " SDG No.: MJAASS
Insirument Type; P___ _ Instrument ID: P4 Date: 01/15/2008

. IPrcparation Method: HS!

Concentration Units (ug/L or mg/ke): MG/KG )

' Wavelength CRGQL - - MDL
Analyte /Massg |
Alnminum 308.20 20 0.69
Antimony . - . 206.80 6 - - (.41
Arsenic 193.70 ! 0.37
Barium 493,40 20 0.090
Beryllium 234.80 ' 0.5 : 0.010
Cadmium . - 226.50 ‘ 0.5 0.040
Calcium - 373.60 500 i3
Chromium 267.70 1 0.080
Cobalt - 228,60 5 0.080-
Copper 224.70 2.3 0.10 -
Tron 25080 . ) 10 0.20
Lead 226,30 : 1 ; 0.25
Magnesium 279.00 500 ) 5.3
Manganese - 257.60 1.5 0.17
Mercury - - d. ‘ 0.1 - R
Nickel . 231.60 4 0.14
Potassium 766.40 500 - ) 4.7
Selenium ‘ 196.00 ' 3.5 - 0.35
Silver . 328.00 1 0.090
Sodium 589.50 i 500 : 24
_Thallium - 190.80 ) . 25 ' 0.56
Vanadium 292400 5 ) 0.12
| Zinc 206.20 . - e 6 - - 0.070
Cyanide 2.5 "
Comments:
FORM IX-IN

ILMO05.4 -
X 57






Lab Name CHEMTECH CONSULTING GROUP . Contract; EPW06047

USEPA - CLP
9-IN

METHOD DETECTION LIMITS (ANNUALLY)

Lab Code: CHEM

Case No.: 37825

NR_AS No.:

SDG No.: MJAASS

‘Instrument Type; P Instrument ID: P4 Date: 01/15/2008
Preparation Method: NP1
Concentration Units (ug/L or mg/kg): UG/L
Wavelen CRQL MDL
Anslyte elength Q :
Aluminum 308.20 200 124
Antimony 206.80 60 2.3
Arsenic 193.70 10 4.1
Barium 493 .40 200 2.6
Beryllium 234,80 -5 0.20
Cadmium 226.50 5 0.40
Calcium 373.60 5000 106 .
Chromium 267.70 10 0.80
Cobalt 228.60 50 " 1.0
Copper 22470 25 16
Iron 259.80 100 3.6
Lead 220.30 10 4.2
Magnesium 275.00 5000 31.2
‘Manganese 257.60 15. - 1.9
Mercury - 0.2
Nickel 231.60 40 2.9
Potassium 766.40 5000 35.9
Selenivm 196.00 35 3.9
Silver 328.00 10 0.90
Sodium 580.50 5000 25.1
Thallium 190.80 25 2.2
Vanadium 292.40 50 0.60
Zing 206.20 60 0.70
Cyenide 10 :
Comments:
FORM IX-IN I.M05.4
| - 58






USEPA -CLP
12-IN

PREPARATION LOG

Lab Name CHEMTECH CONSULTING GROUP ~ Contract: EPW06047

Lab Code: CHEM Case No.: 37825 NRAS No.: SDG No.: MIAASS .
Preparation Method: HS1 ‘
EPA
Sample Preparation Weight Volume
No. Date (gram) (mL)
LCSS 09/29/2008 1.00 100
MJIAASS 09/29/2008 - 1.00 - 100
MIAASH 09/26/2008 1.00 100
MIAAST © 09/25/2008 1.00 100
MIAASS 09/25/2008 1.02 100
MJIAASY 09/25/2008 1.02 100
MIAAGOD 09/25/2008 1.01 . 100
MIAAG] 09/29/2008 1,00 - 100
MIAAG2 09/26/2008 1.00 100
MIAAGS 09/29/2008 1,00 100
MIAAé4 - 09/29/2008 1.00 100
MIAAGS 09/29/2008 1.01 100
MIAA6G6G 00/29/2008 102 100
MIAAGT 09/29/2008 1.00 100
MIAAGS 09/29/2008 1.00 100
MIAAGY 09/25/2008 1.00 100
MIAATO 09/29/2008 1.00 100
MIAATL 09/29/2008 . 1.01 100
MIAAT2 09/29/2008 1.01 100
MIAAR3 (19/25/2008 1.00 100
MIAAF6 - 09/29/2008 - 1.00 . 100
MIAAF6D . - 09/25/2008 1.00 100
MIAAF6S 09/25/2008 1.00 100
PBS 09/29/2008 1.00 100 -
FORM XII-IN ILMOS .4
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ecology and enVIronment inc.

International Specialists in the Environment

720 Third Avenue, Suite 1700, Seattle, WA 98104
Tel: (206) 624-9537, Fax: (206) 621-9832

MEMORANDUM
DATE: December 12, 2008
TO: Mark Woodke, START-3 Project Manager, E & E, Seattle, Washington
FROM: ~ Bryan Vasser, START-3 Chemist, E & E, Seattle, Washington By
SUBF: Inorganic Data Summary Check,

Tuluksak River Site, Tuluksak, Alaska

REF: TDD: 08-02-0017 PAN: 002233.0324.01SI

The data summary check of 13 soil samples collected from the Tuluksak River site Jocated in
Tuluksak, Alaska, has been completed. Mercury analyses (EPA CLP SOW ILM05.4) were performed by

Chemtech Laboratory, Mountainside, New Jersey.

The samples were numbered:

MIAAB4 MIAASBS MIAA8G  MIAARY MIJAASS MIAAD6
MIAAQ7T MIAASS MIAAB6 MIAAB7 MIAABS MIAATT

MIAAFR

No discrepancies were noted.

recycled paper




@% UNITED STATES ENVIRONMENTAL PROTECT ION AGENCY
w@ﬂ‘ " REGION 10

1200 Sixth Avenue, Suite 900 :
Seattle, Washington 98101 -

December 5, 2008

Reply To
" Attn, Of: 0EA-095

" MEMORANDUM

SUBJECT:  Data Validation for Tuluksak River SL,
‘ Case# 37825, SDG: MJAAB7, Mercury Analyses

FROM: Jennifer Crawford, Chemist
) Environmental Services Unit-OE

TO:; . Brandon Perkins, Site Assessment Manager
. Office of Environmental Cleanup (ECL-112)

cc: - Renge Nordeen, Ecology & Environment L -

The data validation of inorganic analyses for the above sample set is complete. Thuteen (13) soil
samples were analyzed for mercury by Chemtech Laboratory, Mountams1de, NJ. Sample numbers for

this delivery group are:

'MJA_A84  MIJAAS5 MJAARG ~ MIAAS7 MJAA95S  MIJAA96 - MJAA97
MJAA9S ‘MJAABG' MJAAB7 MJAABS ~ MJAAF7  MJAAFS

. DATA QUALIFICATIONS

The following comments refer to the lab’s performance in meeting the specifications outlined in 'the
“CLP Statement of Work (CLP-SOW) for Inorganic Analysis, rev. ILM05.4", the “USEPA CLP
National Functional Guidelines for Inorganic Data Review” and the judgment of the reviewer. The
comments prest ented herein are based on the information prov1ded for the review.

TIMELINESS Acceptable

No techmcal holdmg time requ1rernents have been established for mercury in solid matrices. Samples
were collected on 09/16/2008 and 09/ 17/2008 Mercury analy51s (CV-AAS) was conducted on

10/23/2008.

]NSTRUMENT CAL]BRATION/VERIFICTION Acceptable

A blank and ﬁve standards were analyzed for instrument calibration. The correlatlon coefﬁclent
(0.9999) was within the linearity criterion (> 0.995). Recoveries for verification standards (96-103%)
met the ﬁequency (10%) and recovery (80 l’JO%) criteria. Quantltatlon verification standards met both .



' the frequency and recovery criteria for all analytes.
 LABORATORY CONTROL SAMPLES (LCS) - Acceptable
Analyte recoveries for the LCS were within the established control limits for solid sarnples.

BLANKS — Acceptable

. Preparatlon and instrument control blanks were prepared and analyzed in accordance with rnethcd
requirements. Detected blank results were below the quantitation limit.

MATRIX SPIKE ANALYSIS — Acceptable

A matrix spike analysis was performed for sample MJAAF7. Percent recovery was wrthm the recovery
criterion (75 125%).

DUPLICATE SAMPLE ANALYSIS - Acceptable

A duplicate sample analysis was performed for sample MIAAF. Relative percent difference (RPD)
was not calculated for the duplicate sample analysis, as both native and duplicate had non-detect results.

ASSESSMENT SUMMARY
The following is a summary of qualified data:

Sample results above the lab MDL and below the CRQL were qualified (JQ).

b

'DATA QUALIFIERS _

U -  The material was analyzed for, but was not detected above the level of the associated value. The
: assocrated value is either the sarnple quantitation limit or the sample detection limit.

J - The associated Value is an estrmated quantity.

R - "The data are unus able The analyte may or may not be present in the -sarr'lple

UJ- The analyte was analyzed for, but was  not detected The associated value is an estimate and may
- be inaccurate or 1rnprec1se :

PROJECT SPECIFIC DATA QUALIFIERS:

"L - Low bias.
H - High bias.
K -  Unknown Bias.

Q - Detected concentration is below the method reporting limit / Contract Required Quantltanon
Limit, but is above the method detection limit. S



USEPA - CLP

1A-IN " . EPASAMPLENO.
INORGANIC ANALYSIS DATA SHEET :

MJIAAS4

Lab Name, 'CHEMTECH CONSULTING GROUP  Contract: EPW06047
Lab Code: CHEM Case No.: 37825 NRAS No.: | - SDG No.:. MJA.AB7

Matrix: (soil/water) SOIL : Lab Sample ID: Z5073-11
Level: (low/med) LOW - Date Received; 09/24/2008
% Solids;ﬂé_‘__/_,_'____. . |

Concentration Unifs {ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte' Concentration - C Q -

7426-90-5 | Alvminum °
7440-36-0 | Antimony
7440-38-2 | Arsenic
7440-39-3 | Barjum
7440-41-7 | Beryllium
7440-43-9 | Cadmium
7440-70-2 | Calcium
7440-47-3 | Chromium
7440-48-4 | Cobalt
7440-50-8 | Copper
7435-89-6 | Iron
7439-92-1 ) Lead
7435-95-4 | Magnesium
7439-96-5 | Manganese |- - J
7439-97-6 | Mercury 010/ U
7440-02-0 | Nickel '
7440-09-7 | Potassium
- 7782-49-2 | Selenium
7440-22-4 | Silver -
7440-23-5 | Sodium
-7440-28-0 | Thallium
7440-62-2|"Vanadium -
7440-66-6 | Zinc

21218 4 2612 2|2 el e el el 2 el =

57-12-5 | Cyanide
Color Before; BROWN - Clarity Before: | © Texture: MEDIUM ‘
Color After: YELLOW Clarity After: * Artifacts: 5‘{\,,,,4[02‘
Camments: ' ‘
FORM IA-IN S ILMOs4
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Lab Name CHEMTECH CONSULTING GROUP  Contract: EPW06047

INORGANIC ANALYSIS DATA SHEET

USEPA - CLP
1A-IN

' EPA SAMPLE NO.

MIJAASBS

Lab Code: CHEM

Matrix: (soi]/watér) SOIL

Case No.: 37825 .

"Level: (low/med} LOW

% Solids: 93.7

NRAS No.:

SDG No.: MIAAB7

_ Lab Sample ID: Z5073-02

" Date Received: 09/24/2008

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

Analyte

Concentration

c

7429-90-5

Aluminum

- 7440-36-0

"Antimony

7440-38-2

Arsenic

7440-39-3

Barium

7440-41-7

Beryllium

7440-43-5

Cadmium -

7440-70-2

Calcium

7440-47-3

Chromium

7440-483-4

Cobalt

7440-50-8

Copper

7439-89-6

Iron

7439-92-1

Lead

7439-95-4

Magnegium

7439-96-5

Manganese

7439-97-6

Mercury -

0.11 v

_ 7440-02-0

Nickel

7440-09-7

Potassium

- 7782-49-2

Selenium

7440-22-4

Silver

7440-23-5

Sodium

7440-28-0

Thallium

7440-62-2

Vanadium

7440-66-6

Zinc

57-12-5 -

Cyanide

JE B e e e B B e e P A E B P B

- Color Befors: BROWN .

‘Color After: YELLOW

Comments:

Clarity Before:
C]arity After: .

‘ _']"_exture: MEDIUM

Artifacts;

- FORM 1A-TN

1ILMG5.4
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USEPA - CLP

1A-IN .

INORGANIC ANALYSIS DATA SHEE

EPA SAMPLE NO.

MJAASE

]

1.ab Name CHEMTECH CONSULTING GROUP  Contract; EPW06047

Lab Code: CHEM CaseNo.: 37825 NRAS No.: SDG No.: MJAAB7
Matrix: (soil/water) SOIL " Lab Sample ID: Z5073-09
Level: (low/med) LOW. _ : Date Received; 09/24/2008

94 Solids; 952 Y

" Concentration Units (ng/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concemrationv c

7429-90-5 | Aluminum

7440-36-0 | Antimony

7440-38-2 | Arsenic

7440-39-3 | Barium

- 7440-41-7 | Beryllinm

- 7440-43-6 | Cadmium

7440-70-2 | Calcium

7440-47-3 | Chromuum

7440-48-4 | Cobalt -

7440-50-8 | Copper

7439-86-6 | Iron

7439-92-1 | Lead

7439-05-4 | Magneshum

7439-96-5 | Manganese

. 7 .
7439-97-6 | Mercury 0.10 7 U

7440-02-0 | Nickel

7440-05-7 | Potassium

7782-49-2 | Selemium . -

7440-22-4 | Silver

. 7440-23-5] Sodium

7440-28-0 | Thallium

7440-62-2 | Vanadium

[BRFERERAE deee e RR R A A A E R <

7440-66-6 | Zinc
57-12-5 | Cyanide -
Color Before; BROWN | Clarity Before: Texture: MEDIUM__
Color After: YELLOW ‘ Clarity After:_ Artifacts: CSI/
Comments: ’ \\\7’
FORM AN

ILMO3 4

\6%
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USEPA - CLP

, | 1A-IN _
~ INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO. *

MJAAS7

* Lab Name CHEMTECH CONSULTING GROUP . Contract; EPW06047

Lab Code: CHEM CaseNo.: 37825 NRASNo.: SDG No.: MJAAB?
 Matrix: (soil/water)_ SOI, Lab Sample ID: Z5073-03
Level: (low/med) LOW - Date Received: 09/24/2008

% Solids: 79.3 v
Concentration Units (ug/L or mg/kg dry weight): MG/KG

CASNo. Analyte . -Concenﬁation C
7429-90-5 | Aluminum :

7440-36-0 | Antimony

L

7440-38-2 | Arsenic

7440-36-3 | Barium

7440-41-7 | Beryllium

7440-43-9 | Cadmium

7440-70-2 | Calcium

7440-47-3 | Chromium

7440-48-4 | Cobalt ©

7440-50-8 | Copper

7439-8%-6 | Iron

7439-02-1 | Lead -

7435-95-4 | Magnesium

7439-96-5 | Manganese

7439076 | Merowry | .6V | U

7440-02-0 | Nickel

7440-09-7 | Potassium

7782-49-2 | Selenium

7440-22-4" | Silver

7440-23-5 | Sodium

7440-28-0 | Thallium -

7440-62-2 | Vanadium

7440-66-6 | Zinc

5|%(5|%12|24(2l2|2l2l2l2l2l2l2 2l2l 2lelelele) < |

57-12-5 | Cyanide
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Lab Name CHEMTECH CONSULTING GROUP ~ Contract; EPW06047

Lab Code: CHEM

INORGANIC ANALYSIS DATA SHEET

| Case No.: 37825

Meatrix: (soil/water) SOIL,

Level: {low/med) LOW e

% Solids; 54.4 /
Concentration Units (ug/L or mg/kg dry weight): MG/KG

" Color Before: BROWN. -
Color After: YELLOW '

Comments:

USEPA - CLP
1A-N

EPA SAMPLE NO.

MJAASS

NRAS No.:

SDG No.: MIAAB7

‘Lab Sample ID: Z5073-04

Date Received; 09/24/2008

CAS No.

Analyte

Concentration

C

7429-50-5

Aluminum

7440-36-0

Antimony

7440-38-2

Arsenic

7440-38-3

Barium

7440-41-7

Beryllium

7440-43-9

Cadminm

7440-70-2

Calcium

7440-47-3

Chromium

7440-48-4

Cobalt ™

7440-50-8

Copper -

7439-89-6

Iron

7439-02-1

 Lead - -

. 7439-05-4

Magnesium

7439-96-5 -

Manganese

7439-97-6

Mercury

. v
018 Y |

7440-02-0

Nickel

7440-09-7

Potassium

7782-49-2

Selenium

7440-22-4

Silver

-7440-23-5

Sodium

744(-28-0

Thallium

7440-62-2

Vanadinm

7440-66-6

Zinc

57-12-5

Cyanide
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USEPA - CLP
- 1A-IN EPA SAMPLE NO,

INORGANIC ANALYSIS DATA SHEET :
: - MJAAY% j
Lab Name CHEMTECH CONSULTING GROUP  Contract: EPW06047
‘Lab Code: CHEM - Case No.: 37825 NRAS No.: SDG No.. MJAAB7 .
Meatrix: (soilwater) SQIL : " Lab Sample ID; Z5073-05
Level: (low/med} LOW" . Date Received; 09/24/2008 8

% Solids: 92.1 ¥
Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration cC - Q

7420-90-5 | Aluminum |
7440-36-0 | Antimony
7440-38-2 | Arsenic
7440-39-3 | Barium
7440-41-7 1 Beryllium
7440-43-9 | Cadmium
7440-70-2 | Calcium
7440-47-3 | Chromfum -
7440-48-4 | Cobalt
7440-50-8 | Copper
7439-89-6 | Iron
7439-92-1 | Lead
7439-95-4 | Magnesium
7439-96-5 | Manganese - .
7439-97-6 | Mercury - 011/ 1 U
7440-02-0 | Nickel
7440-09-7 | Potassium
7782-49-2 | Selenium
7440-22-4 | Silver
7440-23-5 | Sodium
7440-28-0 | Thalljum -
" 7440-62-2 | Vanadium
7440-66-6 | Zinc
57-12-5 | Cyanide

58 e{elefele e elolelalriz 2 A A A 4] =
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USEPA - CLP

1A-IN .
INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.

MIAAST . J

LabName CHEMTECH CONSULTING GROUP  Contract: EPW06047

Lab Code: CHEM . CaseNo.: 37825 _ NRAS No.: SDG No.: MIAAB7
Matrix: (soil/water) SOIl, ' Lab Sample ID: Z5073-06
 Level: (low/med) LOW ____, o Date Received: 09/24/2008

%Solids: 918 Y
* Concentration Units (ug/L or mg/kg dry weight): MG/KG

‘CASNo. - Analyte Concentration ' C
" 7426.90-5 | Aluminum —

7440-36-0 | Antimony

7440-38-2 | Arsenic

. 7440-39-3 | Barium

"7440-41-7 | Berylhum.

7440-43-9 | Cadmium

7440-70-2 | Calcium

7440-47-3 | Chromium

7440-48-4 | Cobalt

7440-50-8 | Copper

7436.89-6 | Iron

7439-92-1 | Lead

7439-95-4 | Magnesium

7435-96-5 | Manganese - _

7439-97-6' | Mercury 011V | U

7440-02-0 | Nickel

7440-09-7 | Potassium

7782-49-2 | Selenium

7440-22-4 | Silver

7440-23-5 | Sodium

7440-28-0 | Thailium

. 7440-62-2 | Vanadinm |

7440-66-6 | Zinc

e b R P B e e e B e

57-12-5 | Cyanide
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Lab Name CHEMTECH CONSULTING GROUP  Contract: EPW06047
Case No.: 37825

Lab Code: CHEM

Matrik: (soil/water) SOIL,

Level: (low/med) LOW

% Solids:_91.7_+/

USEPA - CLP
1A-IN

'INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.

MJAA98

NRAS No.:

SDG No.: MJAAB7 .

Lab Sample ID: Z5073-07

- . Date Received: 09/24/2008

Concentration Units (ng/L: or mg/kg dry weight): MG/KG

CAS No.

Analyte

Concentration

C Q

7429-90-5

Aluminum

7440-36-0 -

Antimony

7440-38-2

Arsenic

7440-39-3

Barium

7440-41-7

Beryllium

- 7440-43-9

Cadimium

- 7440-70-2

Calcium

7440-47-3

Chromium

7440-48-4

Cobalt

7440-50-8

Copper

7439-85-6

Iron

7435-92-1

Lead

7439-95-4

Magnesium

7439-96-5

Manganese

 7439-97-6

Mercury

0117

7440<02-0

Nickel

7440-09-7

Potassium

7782-49-2

Selenium

7440-22-4

Silver .

7440-23-5

Sodium

7440-28-0

Thallium

T 7440-62-2

Vanadium

7440-66-6

Zine

57-12-5

Cyanide
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LabName CHEMTECH CONSULTING GROUP  Contract: EPW06047
CaseNo.: 37825 . NRASNo.:

LabCode: CHEM

Matrix: (soil/water) SOIL

INORGANIC ANALYSIS DATA SHEET

Level: (low/med) LOW

% Solids: 866V

USEPA - CLP
1A-IN

EPA SAMPLE NO.

L MJIAABG

SDG No.: MJAAB7

Lab Sample ID; Z5073-08

Date Received; 09/24/2008 .

‘Concentration Uni;csv (uQ/L or mg/kg dry weight); MG/KG

CAS No.

Analyte

‘Concentration

7429-90-5

Aluminum-

7440-36-0

Antimony

7440-38-2

Arsenic

7440-35-3

Barjum

7440-41-7

Beryllium

7440-43-9

Cadmium

7440-70-2

Calcium

7440-47-3 .

Chromium

7440-48-4

Cobalt

7440-50-8

7439-89-6

Copper
Iron -

74359-62-1

Lead

7435-85-4

Magnesium

7439-965 "

“Manganese

7439-97-6

Mercury

0127

7440-02-0

| Nickel

7440-09-7

Potassium .

- 7782-46-2

Seleninm

7440-22-4

Sikver

7440-23-5

Sodium

7440-28-0

Thallium

7440-62-2°

“Vanadium

7440-66-6

Zinc

57-12-5
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¢

USEPA - CLP
1A-IN

EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET :
: MJAAB7 T

Lab Name CHEMTECH CONSULTING GROUP  Contract: EPW06047

Lab Code: CHEM ‘

Matrix: (soil/water) SOIL

Case No.: 37825

Level: (low/med) LOW ;

% Solids: 84.0

NRAS No.:

SDG No.: MIAAB7

Lab Sample ID; Z5073-01

Date Recefved: 09/24/2008

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

Analyte

Concentration

C Q

7429-50-5

Aliminum

7440-36-)

Anfimony

7440-38-2

Arsenic

7440-35-3

Barium

7440-41-7

Beryllium .

7440-43-9

Cadmium

7440-70-2

Calcium

. 7440-47-3

Chromium

7440-48-4

Cobalt

7440-50-8

Copper

7439-89-6

Iron

7439-62-1

Lead

7439-95-4

Magnesium

7439-96-5

Manganese

7439-97-6

Mercury

0.12/

7440-02-0

Nickel

7440-09-7

Potassium

7782-49-2

Selenium

7440-22-4

Silver

7440-23-3

Sodium

7440-28-0

Thallinm

- 7440-62-2

Vanadium

7440-66-6

Zinc

37-12-5

Cyanide
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USEPA - CLP

| . 1AIN ' . EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET ‘

MJAARS

1 ab Name, CHEMTECH CONSULTING GROUP  Contract: EPW06047
Lab Code: CHEM . CaseNo. 37825 NRASNo.__ __ SDGNo.: MJAAB?
Matrix: (soil/wafer) SOIL -- , L Lab Sampie I; Z25073-10

 Level: (low/med) LOW '+ DateReceived: 09/24/2008

% So!ids:A 74.5 ‘/

Concéntration Units (ug/L or mg/kg dly.we.j éht): MG)I(G

CAS No. Analyte  ~ Concentration . C Q

7426-90-5 | Aluminum
7440-36-0 | Antimony
7440-38-2 | Arsenic
7440-39-3 | Barjum
7440-41-7 | Beryllium
7440-43-9 | Cadmium
7440-70-2 | Calcium
7440-47-3 | Chromium
. 7440-48-4 | Cobalt-
7440-50-8 | Copper
7439-89-6 | Iren
. 7439-92-1 | Lead
7439-95-4 | Magnesium
_ 7439-06<5"| Manganese™ | T,
| 7439-97-6 | Mercury 0.088 /| - d®
7440-02-0 | Nickel B ‘ s
7440-09-7 | Potassium
7782-49-2 | Selenium
7440-22-4 | Silver
7440-23-5 | Sodium
7440-28-0 | Thallium
7440-62-2 | Vanadium -
7440-66-6 | Zinc
57-12-5 | Cyanide

(B[FI%(3(75l5|415|2\5(515(215]2l 4l 2125120012, <

Color Before: BROWN Clarity Before: ‘ Texture; MEDIUM :
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USEPA - CLP

. 1A-IN EPA SAMPLE NO,
INORGANIC ANALYSIS DATA SHEET

MJIAAF7 1

Lab Name CHEMTECH CONSULTING GROUP ~ Contract; EPW06047
Lab Code: CHEM Case No.: 37825 NRAS Na.: ‘ SDG No.: MIAAB7

Matrix; (soil/water) SOIL ' Lab Sample ID: Z5073-13

Level: (low/med) LOW Date Received: 09/24/2008

% Solids; 42.9 /

Congcentration Units (ng/L or mgfkg dry weight): MG/EG

CAS No. Anaiyte Concentration C Q

7429-90-5 | Aluminum
7440-36-0 | Antimony -
7440-38-2 | Arsenic
7440-39-3 | Barium
7440-41-7 | Beryllium
7440-43-9 | Cadmium
7440-70-2 { Calcium
7440-47-3 | Chromium
7440-48-4 | Cobalt
7440-50-8 | Copper
' 7439-89-6 | Iron
7439-92-1 | Lead ‘
7439-95-4 | Magnesium
7439-96-5 | Manganese '
7439-97-6 | Mercury _ 0.23v | U
7440-02-0 | Nickel
7440-09-7 | Potassium
7782-49-2 | Selenium
7440-22-4 | Silver
7440-23-5 | Sodium
7440-28-0 | Thallium
7440-62-2 | Vanadium
7440-66-6 | Zinc
57-12-5 | Cyanide

=15\ %)% %1% 5| 5| 5| A% |%|2|7| 5| 22555 4l814]2] <
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_USEPA - CLP _
1A-IN ' EPA SAMPLENO. |

~ INORGANIC ANALYSIS DATA SHEET
LabNameCHEMTECH CONSULTING GROUP ~ Contract; EPW06047
LabCode: CHEM _ CaseNo.: 37825 NRASNo.: __ SDGNo.. MJAABT7
Matrix: (soil/water) SOIL  Lab Sample ID; Z5073-12
Level: (low/med) LOW | DaieRocoived: 09/24/2008 ' L

%% Solids: 454 -
Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.’ Analyte ©  Concentration’  C . Q

7425-90-5 | Aluminum
744(-36-0. | Antimony
7440-38-2 | Arsenic
7440-39-3. | Barium
7440-41-7 | Beryllium
7440-43-9 | Cadmium
7440-70-2 | Calcium
7440-47-3 | Chromium
7440-48-4 | Cobalt
7440-50-8 | Copper
7439-89-6 | Iron
7439-92-1 | Lead
7439-95-4 | Magnesium
.7439-96-5 | Manganese L
7439-97-6 | Mercury ‘ 0.095v | -+ I
7440-02-0 | Nickel ‘
7440-09-7 | Potassium
7782-49-2 | Selenium
7440-22-4 | Silver
7440-23-5 | Sodium
7440-28-0 | Thallium-
7440-62-2 | Vanadium
7440-66-6 | Zinc
57-12-5 | Cyanide

|B[R\BI{A 5152|255 3l dlE El el <

Color Before; BROWN ' Clarity Before: o Texture: MEDIUM
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ecology and environment, inc.

International Spacialists in the Environment

&F§ 720 Third Avenue, Suite 1700, Seattle, WA 98104
Tel: (206) 624-9537, Fax: (206) 621-9832

DATE:

FROM:

SUBL

REF:

MEMORANDUM

October 20, 2008
Mark Woodke, Project Manager, E & E, Seattle, Washington
David Ykeda, Chemist, E & E, Seattle, Washington )

Inorganic Data Sﬁmmary Check, Tuluksak River Site Inspectioﬁ,
Tuluksak, Alaska

TDD: 08-02-0007 PAN: 002233.0324.0181

The data quality assurance sﬁmmary check of 13 soil samples collected from the Tuluksak River

in Tuluksak, Alaska has been completed. Inorganic analyses (EPA CLP SOW ILMO05.4) were performed
by Chemtech, Mountainside, New Jersey.

The samples were numbered:

MIAAR4 MJAAGS MIAAOCR MIAABS
MIAARS MIAAS6 MIAABS MIAAF7
MIAAS6 MIAA97 MIAAB7 MIAAFS
MIAASZT '

No discrepancies were noted. The secondary reviewer added “Q” bias qualifiers to positive

sample results less than the contract required detection limit. For “Q” bias resulis, the secondary reviewer
removed any qualifiers that the primary reviewer may have added.

recycled paper




i UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
iy, m?ﬁ(\ ‘ REGION 10
“ PR 1200 Sixth Avenue, Suite 900

Seattle, Washington 98101

October 15, 2008

Reply To
Attn. 0f: OEA-0855

MEMORANDUM

SUBJECT: Data Validation for Tuluksak River Site Inspection,
Case# 37825, SDG: MJAABE, Inorganic Analysis

FROM : Donzld Matheny, Chemist™=2!
' Environmental. Services Unit, OEA

TO: Brandon Perkins, Site Assessment Manager ‘ ‘ -
Office of Environmental Cleanup (ECL-112) o

cC: Renee Nordeen, Ecolegy & Environment

‘The. data valldatlon of inorganic analyses for the above sample.
set is complete. Th:.rteen (13) soil samples were analyzed for total
elements by Chemtech, Mountainside, -NJ. Sample numbers for this
delivery group are as Zollows: ' : R

MJAA84  MJARBS  MJAASE.  MJAAS7  MJIEASS  MJAA9E  MJAASY
MJAASS  MJARB6  MJAAB7  MJAAB8  MJAAF7  MJAAFS

DATA QUALIFICATIONS

The follow1ng comments. refer to the lab’s performance in meeting the
specifications outlined in the “CLP Statement of Work (CLP-SOW) for
Inorganic Analysis, rev. ILM05.4", the “USEPA Contract Lab01atory
Program National Functional Guidelines for Inorganic Data Review” and
the judgment of the reviewer. The comments presented herein are based
on the information provided for the review.

TIMELINESS - Acceptable

The holdlng time from the date of collection to the date of dlgestlon
and analyses were met for all elements (180 days). Samples were
collected on -9/16/08 and 9/17/08. ICP-AES analysis was conducted on
10/6/08. : ' : -



INSTRUMENT CALIBRATION/VERIFICTION - Acceptable

For ICP-AES analysis, instrument calibration was performed in
accordance with method requirements. Recoveries for instrument
verification standards (91-108%) met the freguency (10%) and recovery
(90-110%) . ' ‘

Quantitation verification standards met both the freguency and
recovery criteria for all elements.
ICP-AES INTERFERENCE CHECK SAMPLE (ICS) - Acceptable

An ICS was analyzed at the 1equ1red frequency for each analytlcal run.
ICS recoveries met the Trecovery crlterlon (80-120% or + 2xXCRDL) for

all elements.

LABORATORY CONTROL SAMELES (LCS) - Acceptable

an aquecus Laboratory Control Sample was‘digested and analyzed.
Percent recoveries (88-106%) were within the control limits (80-120%).
BLANKS - Acceptable

Preparation and instrument control blanks were prepared and analyzed
in accordance with method requirements. - Blanks were not detected at
concentrationg that impact sample values. :

MATRIX SPIKE ANALYSIS

. A matrix spike was analyzed for sample MJAAF7.  Percent recoveries.
(87-120%) met the criterion (75~125%) for-all elements with the
exception of =silver (47%). Silver data were qualified (JL or UJL) and
may be biased low. ' o B

DUPLICATE SAMPLE ANALYSIS - Acceptable

A duplicate sémple was analyzed for sample MJRAF7. Relative percent
differences (< 3%) met the control limits (+ 35% or + 2xCRQL) for
soils. - ' : ’

ICP- AES SERIAL DILUTION

A five-fold gerial dilution was analyzed foxr sample MJAAF? Percenﬁ
differences (< 11%) were within the 1% allowable variance from the
acceptance criteria (< 10%) for all applicable elements with the

exception of iron (13%), magnesium (12%), manganese (12%) and zinc
{(16%) . Data for these elements were qualified (JL) and may be biased

low.-



ASSESSMENT SUMMARY
The following is a summary of qualified data:

Silver data were qualified (JL or UJL) due to a low matrix spike
recovery. Silver values may be biased low.

Iron, magnesium, manganese and zinc data were qualified (JL) due to
high percent differences in the serial dilution results. Values for
these elements may be kiased low. '

DATA QUALIFIERS

U - The material was analyzed for, but was not detected above the
level of the associated value. The associated value is either
the sample gquantitation limit oxr the sample detectlon limit.

- The assoc1ated value is an estimated quantlty

R - The data are unusable. The analyte may or may not be present in
the sample. ' B ’ -

UJ - The analyte was analyzed for, but was not detected. The
associated value is an estimate and may be inaccurate or

imprecise.

DROJECT SPECIFIC DATA QUALIFIERS:

L - Low bias.

H - High bias.

K - Unknown Bias. ~

Q - Detected concentratlon is below the method reportlng limitc /

Contract Requlred Quantltatlon Limit, but 1s above the method
detectlon limit. '



USEPA - CLP

1A-IN
INORGANIC ANALYSIS DATA SHEET

Lab Name CHEMTECH CONSULTING GROUP  Contract; EPW06047

EPA SAMPLE NO.

 MJIAAS4

Lab Code: CHEM Case No.: 37825 NRAS No.: SDG No.: MIAABG6
* Matrix: (soil/water) SOIL : Lab Sample ID; Z4666-11
Level: (low/med)_LOW ' Date Received: 09/24/2008

% Solids;_93.5

_ Concentration Units (ug/L or mg/kg dry weighty: MG/KG

CAS No. Analyte Concentration C Q M
7426-50-5 | Aluminum 7670 P
7440-36-0 | Antimony - 6.4 U P
7440-38-2 | Arsenic | : ‘ 3.9 P
7440-39-3 | Baritm 61.3 P
7440-41-7 | Beryllium " 0.14 I, P
7440-43-9 | Cadmium . 0.48 IQ P T }
7440-70-2 | Calcium - 1400 E P
7440-47-3 | Chromium 51 P
7440-48-4 | Cobalt 59 £ P
7440-50-8 | Copper 10.8 £ P
7439-89-6 | Iron : 9770 £ T P
7439-92-1 | Lead . 4.2 P
‘7439-05-4 | Magnesium - 2190 £ T P
7439-06-5 | Manganese 149 T P
7439-97-6 | Mercury : NE.
- 7440-02-0 | Nickel . 42 J P
7440-09-7 | Potassium ‘ 1500 P
7782-49-2 | Selepium : 3.7 U ‘ P
7440-22-4 | Silver ) 1.1 - Tl P
7440-23-5 | Sodium ’ 80.9 J& P
. : 7440-28-0 | Thallium 2.7 U B
| 7440-62-2 | Vanadium 30.9 P eid
7440-66-6 | Zinc 24.4 E T P 00‘-’
57-12-5 | Cyanide . NR e
. . R _?:/\ {fDY
Color Before; BROWN " Clarity Before: Texture: MEDIUM o
Color After: YELLOW - Clarity After; Artifacts;
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USEPA - CLP
'EPA SAMPLE NO.

‘MJAASS W

SDG No.: MJAABG

1A-IN
INORGANIC ANALYSIS DATA SHEET

Lab Name CHEMTECH CONSULTING GROUP  Contract: EPW06047

Lab Code: CHEM ' Case No.: 37825' NRAS No.:

Matrix: (soil/water) SOIL Lab Sample ID; Z4666-01

Level: (low/med) LOW
% Solids; 83.7
Concentration Units (ug/L or mg/kg dry weight): MG/KG .

- Date Received: 09/24/2008

CAS No. Analyte Concentration c Q M
7429-90-5 | Aluminum - 9250 P
7440-36-0 | Antimony 0.72 JR P
7440-38-2 | Arsenic 6.9 P
7440-39-3 | Barjum 31.6 ‘ P
7440-41-7 | Beryllium - 0.19 Ji P
7440-43-9 | Cadmium 1.5 P
7440-70-2 | Caleium 1730 B P
7440-47-3 | -Chromium 1.6 ‘ P
7440-48-4 | Cobalt 43 J& £ P
7440-50-8 | Copper 7.8 £ P
7439-89-6 | Iron - 28100 - T P
7439-92-1 | Lead 13.2 P
*7439-95-4 | Magnesium ~2320 B oro | P
7439-96-5 | Manganese 407 = i | P
- 7439-97-6 | Mercury ‘ o NR

7440-02-0 | Nickel 1.3 IR P

. 7440-09-7 | Potassium 1500 P
7782-49-2 { Selenium 3.7 ‘U P
7440-22-4 | Silver 0.13 + | 5 2 AL P
7440253 | Sodium 128 T ~ 13 Y e
7440-28-0 | Thallum 27 [ U P i
7440-63-2 | Vanadium 22.6 ‘ P »
7440-66-6 | Zinc 62.0 = Ji- - P

57-12-5 | Cyanide NR }
. J __@J\v . {/D{
Color Before; BROWN. - . Clarity Before; Texture; MEDIUM \@
Color Afier: YELLOW Clarity After: Artifacts; _
FORM IA-IN TLMOS5.4
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"USEPA - CLP

L1A-IN EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET

- MJAASB6

Lab Name CHEMTECH CONSULTING GROUP  Contract; EPW06047
NRAS No.: '

SDG No.: MJAABSG

Lab Code: CHEM Case No.: 37825

Lab Sample ID; Z4666-02

Matrix: (soil/water) SOIL

Level: (low/med) LOW

% Solids; 952 _

Concentratign Units (ng/L: or mg/kg dry weight): MG/KG

Date Received: 09/24/2008

CAS No. Amnalyte Concenfration C .Q M
7425-90-5 | Aluminum 11600 . i
7440-36-0 | Antimony 6.3 8] P
7440-38-2 | Arsenic 19.4 P
7440-39-3 | Barium 282 P
7440-41-7 | Beryllivm 0.23 & P
7440-43-9 | Cadmium 1.2 _ " P
7440-70-2 | Calcium 1520 £z P
7440-47-3 | Chromium 5.6 P
7440-48-4 | Cobalt 52 2 £ P
7440-50-8 | Copper 13.7 : £ P
7439-89-6.! Iron 22200 £ TJL P
7439-92-1 | Lead 12.9 P
7439-95-4 | Magnesium 4100 = JL P
7435-96-5 | Manganese 319 B gl P
7439-97-6 | Mercury . ' NR
7440-02-0 | Nickel 53 P
7440-06-7 | Potassium - 2130 - P
- 7782-49-2 | Selenimmn 3.7 u P
7440-22-4 |- Silver 1.1 - HoLTL P .
7440-23-5 | Sodim 138 I P @’ o®
7440-28-0 | Thallium 2.6 U P, o
7440-62-2 | Vanadium 18.4 P
7440-66-6 | Zinc 56.2 = T P
57-12-5 | Cyanide NR
_Color Before; BROWN . Clarity Before: Texture: MEDIUM \o
Calor After; YELLOW ' Clarity After; Artifacts;
Comments:
FORM IA-IN 1.M05.4
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USEPA - CLP

IA-IN
- INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO, -

MJAABT

Lab Name CHEMTECH CONSULTING GROUP  Contract; EPW06047

NRAS No.:

Lab Code: CHEM Case No.: 37825 _

SDG No.: MIAAB6

Lab Sample ID; Z4666-03

Matrix; (soil/water) SOIL

' Lovel: (low/med) LOW
% Solids: 79.3 '
Concentration Units (ug/L or mg/kg dry weight): MG/KG

Date Received: 09/24/2008

CAS No. Analyte Conceniration C Q M
7429-90-5 | Aluminum 11700 [ P
7440-36-0 | Antimony 7.5 U P
7440-38-2 | Arsenic 52 P
7440-39-3 | Barium 48.2 . P
7440-41-7 | Beryllium 0.22 Ig P
7440-43-0 | Cadmium 12 3 P
7440-70-2 | Calcium 2310 x P
7440-47-3 | Chromium 17.8 P
7440-48-4 | Cobalt =~ - - 9.7 £ . P
7440-50-8 | Copper 18.6 £ P
*7439-89-6 | Iron 23400 - g P
7439-62-1 | Lead . 57 P
7439-95-4 | Magnesium 5570 £ T P
7439-96-5 |. Manganese 293 E JL P
7439-97-6 | Mercury . NR
7440-02-0 | Nickel 142 - ‘P
© 7440-09-7 | Potassinm 823 : P
7782-46-2 | Seleninm 4.4 U . P
7440-22-4 | Silver 1.2 FE s ARl P
7440-23-5 ¢ Sodium .| 154 I P
7440-28-0 | Thallium 3.1 U P
7440-62-2 | Vanadium' 50.4 P
7440-66-6 | Zinc 52.4 E T p
57-12-5 | Cyanide " | NR
[
Color Before; BROWN Clarity Before: Texture: MEDIUM
Color After: YELLOW | Clarity After:_ Artifacts:
Comments;
FORM IA-IN -

4
N

B

ILMO5.4
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" LabName CHEMTECH CONSULTING GROUP  Contract: EPW06047

INORGANIC ANALYSIS DATA SHEET

USEPA - CLP
1A-IN

EPA SAMPLE NQO.

MIAAYS ]

Lab Code: CHEM .

Case No.: 37825

Matrix: {soil/water} SOIL,

Level: (low/med) LOW

% Solids: 54.4

NRAS No.:

SDG No.: MIAABG6

Lab Sample ID: Z4666-04

Date Received: 09/24/2008

Concentration Units (ug/L or mg/lg dry weight): MG/KG

'CAS No, Analyte Concentration C Q M
7429-90-5 | Aluminum 33000 P
7440-36-0 | Antimony 10.8 U P
7440-38-2 | Arsenic 17.1 P
7440-39-3 | Barium 273 ‘ P
7440-41-7 | Beryllium 0.44 ) P
7440-43-9 | Cadmium 2.5 P - -
7440-70-2 | Calcium 6650 £ - P
7440-47-3 | Chrominm 21.5 ’ P
7440-48-4 | Cobalt - 22.0 £ P
7440-50-8 | Copper 634 o P
7439-89-6 | Iron 41800 = Tl P
7439-92-1 | Lead 144 P
- 7439-95-4 | Magnesium 10500 = Jo P
7439-96-5 | Manganese 087 g o T P
7439-97-6 | Mercury NR
7440-02-0 | Nickel 16.6 P
7440-09-7 | Potassium 1870 P
7782-49-2 | Selenium 6.3 U .. P
7440-22-4 | Silver 026 | 3 | =@ = w2 | P~
, 7440-23-5 | Sodium 377 Q P '@
Wl 7440-28-0 | Thallium 4.3 U P 0®
o 7440-62-2 | Vanadium 120 P 08o% -
"~ 7440-66-6 | Zinc, 98.5 E FL- | P
57-12-5 | Cyanide NR
4
. . LD
) B ‘ ¢;)\f.\.{; -
Color Before: BROWN Clarity Before: Texture: MEDIUM \2
~ Color After: YELLOW Clarity After: Artifacts: ' -
Comments;
FORM 1A-IN TILMOs.4
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USEPA - CLP
1A-IN "EPA SAMPLE NO.

INORGANIC ANALYSIS DATA SHEET
. i MJIAA9G
Lab Name CHEMTECH CONSULTING GROUP  Contract; EPW06047 —
Lab Code: CHEM ' Case No.: 37825 NRAS No.: SDG No.: MIAAB6
Matrix;-(soil/water) SOIL : Lab Sample ID: Z4666-03
Level: (low/med) LOW ' E Date Received; 05/24/2008

% Solids: _92.1
Concentration Units (ug/L or mg/kg dry weight), MG/KG

CAS No. Analyte Concentration c Q M
7429-90-5 | Aluminum 17300 . [ P
7440-36-0 | Antimony . 6.5. U ‘ P
7440-38-2 | Arsenic 11.9 : P
7440-39-3 | Barium --88.8 P
7440-41-7 | Beryllium 0.31 I8 P
7440-43-9 | Cadmium | 2.1 p
7440-70-2 | Calcinm i 2200 £ P
7440-47-3 | Chromium . 18.1 P
7440-48-4 | Cobalt ) 13.4 Z P
7440-50-8 | Copper ' 65.2 Py P
7439-89-6 | fron 37000 £ T P
7439-92-1 | Lead 10.0 L P
7439-95-4 | Magnesitim 8510 . = T P
7439-96-5 | Manganese - 480 T P
7439-87-6 | Mercury . : NR
7440-02-0 | Nickel ' . 118 P
7440-09-7 | Potassium - 527 J& P
7782-49-2 | Selenium L 3.8 U . P
L 7440-22-4 | Silver 025 | + | 7Q ¥ Tk P
N 7440-23-5+| Sedium-- | 134 Jg P ‘ '
- 7440-28-0 | Thallium . 2.7 9] P :
7440-62-2 | Vanadiom | 837 ' p @ 0%
7440-66-6 | Zinc . 44.9 = I u P o
57-12-5 | Cyanide : NR %
- o 4 e i Lo¥
Color Before; BROWN  Clarity Before: - Texture; MEDIUM . e,\é
Color After: YELLOW -~ Clarity After: Artifacts;
Cormments: -
FORM IA-IN - : ILMO3.4
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USEPA - CLP

1A-IN : EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET -
' MJIAAYT
Lab Name CHEMTECH CONSULTING GROUP  Contract: EPW06047
Lab Code: CHEM Case No.; 37825 NRAS No.: SDG No.:i MIAABGE
Matrix: (soil/water} _SOIL ' Lab Sample ID; Z4666-06
Level: (low/med) LOW Date Received; 09/24/2008
- % Solids;_91.8 7
Concentration Units (ng/L or mg/kg dry weight): MG/KG
CAS No. Analyte .Concentration C ‘ Q M
7429-90-5 | Aluminum 19000 P
7440-36-0 | Antimony 6.5 u p
7440-38-2 | Arsenic 10.3 ‘ p ’
7440-39-3 | Barium K 96.8 P
7440-41-7 | Beryllium i 0.27 R P . _
7440-43-9 | Cadmium . 1.8 P -
7440-70-2 | Calcium . 2520 B P
7440-47-3 | Chromium 12.3 P
7440-48-4 | Cobalt 14.6 E P
- 7440-50-8 | Copper 514 ~z P
7439-85-6 | Iron 34000 - - T P
7438-92-1 | Lead : 5.2 . P
7430-95-4 | Magnesium 11100 B Tl P
7439-96-3 | Manganese 514 B T P
7439-97-6 | Mercury ) : ‘ NR
7440-02-0 | Nickel L 12.1 P
7440-09-7 | Potassium o 334 I P
7782-49-2 | Selenium 3.8 U _ P P 0P
7440-22-4 | Silver - | 022 | 4| Fm¥ 3= | P &
7440-23-5 | Sodium : 137 iTa) - P
‘ 7440-28-0 | Thallium 2.7 Uy P
e 7440-62-2 | Vanadium . 79.7 - P
oo 7440-66-6 | Zinc - 45.0 - B Tl P
S 57-12-5 | Cyanide NR
- ) ‘ 7 fgr'\ ,Dg
Color Before; BROWN _ Clarity Before: Texture: MEDITIM /\é
. . : ) \EJ
Color Afier: YELLOW Clarity After: Artifacts; :
Cornments: '
FORM IA-IN . ILM05 .4
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USEPA - CLP
1A-IN

INORGANIC ANALYSIS DATA SHEET

- EPA SAMPLE NO.

MJAA9S 7

Lab Name CHEMTECH CONSULTING GROUP  Contract; EPW06047

Lab Code: CHEM Case No.: 37823 NRAS No.: SDG No.: MJAABG
Matrix: (soi]/water) SOIL ' Lab Sample ID: Z4666-07
Level: (low/med) LOW o Date Received; 09/24/2008

% Solids:_91.7 ‘
Concentration Units (ug/E or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration - C Q : M
7429-90-5 | Aluminum 18200 ' | P
7440-36-0 | Antimony . 6.5 U P
7440-38-2 | Arsenic 82 P
7440-39-3 | Barium 91.3 P
7440-41-7 | Beryllium 0.23 I8 B
7440-43-9 | Cadmium 1.7. P
7440-70-2 | Calcium ' 2260 £ P
7440-47-3 | Chromium 13.7 . P
7440-48-4 | Cobalt ) 13.9 £ P
7440-50-8 | Copper 3%.6 £ P
7439-89-6 | Iron - 33000 B T P
7439-02-1 | Lead 4.1 - P
" 7439-95-4 | Magnesium - - 10200 = T P
7439-96-5 .| Manganese 457 B JL P
7439-97-6 | Mercury ‘ NR
7440-02-0 | Nickel . 9.8 P’
o 7440-09~7 | Potassium 495 ] P
N 7782-49-2 | Selenium 3.8 U P &
T 7440-22-4 | Silver 0.22 | TQ N T | P @5‘0
E 7440235 | Sodium.~ - | 190 T8 ‘ 3 20
-7440-28-0 | Thallinm o 27 U P
7440-62-2 | Vanadinm 753 : P
7440-66-6. | Zinc 40.8 £ TJL. B
57-12-5 | Cyanide NR.
’ ¢
. o ‘ = 2
. Color Before: BROWN Clarity Before:__ Texture: MEDITIM _ 0_\5
: C \
Color After: YELLOW , Clarity After; Artifacts:
Comments:
FORM JA-IN - [LMOS.4
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Lab Name CHEMTECH CONSULTING GROUP  Contract; EPW06047.

INORGANIC ANALYSIS DATA SHEET

USEPA -.CLP

1A-IN

EPA SAMPLE NO.

MIJAAB6

Lab Code: CHEM

Matrix: (soil/water} SOIL

Level: (low/med) LOW

% Solids: 86.6

Case No.: 37823

NRAS No.:

SDG No.: MJAABG

Lab Sample ID: 24666-08

Date Received: 09/24/2008

Concentration Units (og/L or mg/kg dry weight): MG/KG

CAS No. Analyte "Concentration C Q M

7429-90-5 | Aluminum 29300 P

7440-36~0 | Antimony 6.8 U P

7440-38-2 | Arsenic 11.9 P

7440-38-3 | Barium 229 P

7440-41-7 | Beryllium. 0.72 P

7440-43-9 | Cadmium 2.1 i P m

7440-70-2 | Calcium 3350 - P

744(-47-3 | Chromium 6.9 P

7440-48-4 | Cobalt " 10.8 £ P

7440-50-8 | Copper 24.3 e P

7430-89-6 | Iron 31700 o g P

7439-92-1 | Lead . 8T P

7439-95-4 | Magnesium 11600 L T | P

7439-96-5 | Manganese 761 £ T P

7435-97-6 | Mercury NR -

- 7440-02-0 | Nickel 54 ‘P

7440-09-7 ; Patassium 10700 P @ 0%
S 7782-49-2 | Seleninm 4,0 U P 573
S 7440-204 | Silver .~ - 019 |+ | SQ * TE [ P »
7440-23-5 | Sodium 226 IR 7 P

7440-28-0 | Thallium 28 U P

7440-62-2 | Vanadium 72.4 P

7440-66-6 | Zinc 65.6 = Tl P

57-12-5 | Cyanide NR
" Color Before: BROWN Clarity Before: Texture: MEDIUM ___ - o §'°'5/
Color After: YELLOW ' Clarity After:_ Artifacts;
Comments:
FORM IA-IN ILMO5.4
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Lab Name CHEMTECH CONSULTING GROUP Contract; EPW06047

INORGANIC ANALYSIS DATA SHEET

USEPA - CLP
1A-IN

EPA SAMPLE NO.

MJAARBT

Lab Code: CHEM

Matrix: (soil/water) SOTL

Case No.: 37825

Level: (low/med) LOW

% Solids;_84.0

NRAS No.:

SDG No.: MIAABG

Lab Sample ID: Z4666-09

Date Received: 09/24/2008

Conecentration Units (ag/L or mg/kg dry weight): MG/KG

CAS No. . Analyte Coneentration Cc Q Mﬁ—[
7426-90-5 | Aluminum 3290 L p
7440-36-0 | Anfimony 7.1 U P
7440-38-2 | Arsenic 31.2 - P
7440-39-3 | Barium 99.0 P
7440-41-7 .| Beryllium 0.64 P
7440-43-9 | Cadmivm . 14.6 P
7440-70-2 | Calcium 1810 B P
7440-47-3 | Chromium 21.3 P
7440-48-4 | Cobalt 22.8 - iy
7440-50-8 | Copper - 202 E P -
7439-89-6 | Iron 49900 - BTl P
7439-92-1 | Lead . 16.0 P
7439-95-4 | Magnesium 758 B JL P
7439-96-5 | Manganese 2210~ B gL P
7439-97-6 | Mercury , ) ‘NR
7440-02-0 | Nickel 31.0 P
. 7440-09-7 | Potassium 823 P Q ]
- 7782-49-2 | Selenium 4.1 U] - P (ﬁ} 0%
Lo 7440-22-% | Silver 055 |+ | se@rzc | P pre oF
Tt . 7440-23-5.| Sodium. i+ 58.5 o] - 1 P
o 7440-28-0 | Thallium . 2.9 U P
- 7440-62-2 | Vanadium 69.2 P
7440-66-6 | Zinc 1300 = T P
5§7-12-3 | Cyanide NR
| X & &
Color Before: BROWN Clarity Before: Texture; MEDIUM -
Coler Afier: YELLOQW Clarity After; Artifacts;
Comments:
FORM JA-IN LMO5 .4
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USEPA - CLP

1A-IN | EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET -
r MJAABS
Lab Name CHEMTECH CONSULTING GROUP  Contract; EPW06047
Lab Code: CHEM CaseNo.: 37825 NRASNo.; SDG No.: MIAABS
Matrix: (soil/water) SOIL Lab Sample ID: 2Z4666-10
Level: (low/med) LOW . Date Received; 09/24/2008

% Solids;_74.5
Concentration Units (ug/L or mg/kg dry weight): MG/I{G

CASNo. Analyte Concentration C Q M
7429-90-5 | Aluminum 40600 | - P
7440-36-0 | Antimony 8.1 9] P
7440-38-2 | Arsenic 1.3 U p
7440-39-3 | Barinm . 369 . P
7440-41-7 ] Beryllium 0.62 T8 P -
7440-43-9 | Cadmium 23 P
7440-70-2 | Calcium - 17700 B P
7440-47-3 | Chromium 48.0 P
7440-48-4 | Cobalt 22.8 £ P
7440-50-8 | Copper 62.8 s P
7439-89-6 | Iron 39800 B gL P
7436-92-1 | Lead 3.4 P
7439-95-4 | Magnesium 13700 = T | P
7439-96-5 | Manganese - 874 = T p
7435-97-6 | Mercury ) NR
7440-02-0 | Nickel - 281, P
.| 7440-05-7 | Potassium - 678 P @
SR 7782-49-2 | Seleniumy 4.7 U P 0%
o 7440-22-4 | Silver -~ ‘ 017 | F | TR¥ T P 40
N 7440-23-5 | Sodium i 242 IR 4 P
7440-28-0 | Thallium 34 U P
7440-62-2 | Vanadium . 97.7 ‘ P
7440-66-6 | Zinc 41.1 £ O P
57-12-5 | Cyanide ' NR
<~ 8
Color Before; BROWN Clarity Before; Texture: MEDIUM a(\é-
o : . . N
Color After; YELLOW " Clarity After: -  Artifacts:
Comments:
FORM IA-IN o ILMO3.4 .
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Lab Name CHEMTECH CONSULTING GROUP  Coniract; EPW06047
NRAS No.:

Lib Code: CHEM

Matrix: (soil/water) SOIL

INORGANIC ANALYSIS DATA SHEET

Level: (Jow/med) LOW,

% Solids: 42.9

‘Case No.: 37825

USEPA - CLP

1A-IN

EPA SAMPLENO.

MJIAAF7

SDG Ne.: MJAABG

Lab Sample ID; Z4666-13

Date Received: 09/24/2008

Cencentration Units (ug/L or mg/kg dry weighty: MG/KG

CAS No. Analyte Concentration . c Q M.
7429-90-5 | Aluminum [ 15400 _ P
7440-36-0 | Antimony 14.0 8] P
7440-38-2 | Arsenic 15.8 P
7440-35-3 | Barjum 161 . P
7440-41-7 | Beryllium 0.25. J& P
7440-43-9 | Cadonum 14 P
7440-70-2 | Caleium 4580 iy P
7440-47-3 | Chromium 13.3 P
7440-48-4 | Cobait 10.1 JQ £ P
7440-50-8 | Copper 18.8 : L= P
7435-89-6 | Iron 23900 = T P
7436-92-1 | Lead 65 P '
7439-95-4 | Magnesium 4380 - I P
7439-96-5 | Manganese 1120 B~ T« | P
7439-97-6 | Mercury : NR
- 7440-02-0 | Nickel 8.5 I P
7440-09-7 | Potassium 535 19| P

: o 7782-49-2 | Selenium 1.3 J 5 P

7440-22-4 | Silver 2.3 il A Ny P

’ ' 7440-23-5 | Sodium 200 IR - P @ 6%
7440-28-0 | Thallinm 5.8 U P 2P 24
- 7440-62-2 | Vanadium 51.0 ' ‘ P
7440-66-6 | Zinc 61.5 B T\ p

57-125 | Cyanide ‘ NR
Color Before; BROWN Clarity Before: Texture; MEDIUM___ ”‘r)\\«;'”g
. Caolor After; YELLOW Clarity After,_ - Artifacts: \P
Comments:
FORM 14-IN ILMO05.4
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Lab Name CHEMTECH CONSULTING GROUP  Contract: EPW06047

Lab Code: CHEM

Matrix: (soil/water) SOIL

INORGANIC ANALYSIS DATA SHEET

Case No.: 37825

Level: (low/med) LOW - .

% Solids; 45.4

USEPA - CLP

1A-IN

EPA SAMPLE NO.

MJIAAFB

NRAS No.:

SDG No.: MJAAB6

Lab Sample ID; Z4666-12

Date Received: 09/24/2008

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration C Q M

7420-80-5 | Aluminum 21100 P

7440-36-0 | Antimony 132 .| U P

744(0-38-2 | Arsenic 15.2 P

7440-39-3 [ Barium 167 P

7440-41-7 | Beryllium 0.36 - J@ P

' : 7440-43-9 | Cadminm 1.7 P

7440-70-2 | Calcium 4700 B- P

7440-47-3 | Chromium 249 - P

7440-48-4 | Cobalt 15.2 £ P

7440-50-8 | Copper 25.5 ol P

 7439-89-6 | Iron 33800 B gL | P
' 7439-02-1 | Lead 72 P

7439.95-4 | Magnesium 7870 = P

7439-96-5 | Manganese 687. E 7 p

7439-97-6 | Mercury [ NR ‘

7440-02-0 | Nickel 242 P :

7440-09-7 | Potassium 588 162 P @

7782-48-2 i Seienium 0.93 Jé&g - P - p®

7440-22-4 | Silver 2.2 = ¥ usv | P | 227

7440-23-5 | Sodium 220 J & P

7440-28-0 | Thallium 5.5 U P

7440-62-2 | Vanadium 70.5 P

7440-66-6 | Zinc 79.6 B g P

57.12-5 | Cyanide : NR
Color Before; BROWN . - Clarity Before: . Texture; MEDIUM ’?-\/\ \'§ 0¥
ColorAfter, YELLOW . Clarity After: Artifacts: e
Comments:
ILM05.4

FORM lA-IN -
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LabName CHEMTECH CONSULTING GROUP Contract; EPW06047

USEPA - CLP
9-IN

METHOD DETECTION LIMITS (ANNUALLY)

LabCode: CHEM

Case No.: 37825

Instnment Type: P __

Preparation Method: HS1

NRAS No.:

Instrument ID: P4 -

Concentration Units (ug/L or mg/kg): MGKG__

SDG No.. MJAABG

Date: 01/15/2008

Analw_ ‘ Wa/\ﬁiaeszgul_ CRQL MDIL,
Aluminum 30820 20 0.69
Antimony . 206.80 6 0.41
Arsenic 193.70 i 0.37
Barium 493.40 20 0.090
Beryllium 234.80 0.5 0.010
Cadmium 226.50 0.5 0.040
Calcium 373.60 500 - 3.3
Chromium 267.70 1 0.080
Cobalt 228.60 5 0.080
Copper 224.70 25 0.10
Iron 259.80 10 0.20
Lead . 22030 1 0.25

| Magnesium 275.00 500 53
Manganese 257.60 1.5 0.17
Mercury 0.1
Nickel 231.60 4 0.14
Potassium 766.40 500 4.7
Selenium 1596.00 33 0.35
Silver 328.00 1 0.080
Sodium -589.50 500 24
Thallium 190.80 . 25 056
Vanadium 292.40 5. 0.12
Zine - 206.20 6 0.070 1
Cyanide 2.5

Comments:
ILM05.4

'FORM IX-IN -
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Lab Name CHEMTECH CONSULTING GROUP ' Contract; EPW06047

USEPA - CLP
9-IN

METHOD DETECTION LIMITS (ANNUALLY)

‘Lab Code: CHEM

Instrument Type: P

Preparation Method: NP1

Case No.: 37825

Concentration Units (ug/L or mg/kg): UG/L

NRAS No.:

Instrument ID: P4

SDG No.: MJAAB6G

Date: 01/15/2008

: Wavelen, CRQL- " MDL
Analyte velength L
Aluniinum 308.20 200 12.4
Antimony 206.80 60 23
Arsenic 193.70 10 4.1
Barium 493.40 200 2.6
Beryllium - 234.80 5 0.20
Cadmum 226.50 : 5 0.40
Calcium 373.60 5000 106
Chromium 267.70 10 0.80
Cobalt 228.60 50 1.0
Copper T . 22470 25 16
Fron 25580 100 3.6
Lead 220.30 10 42
Magnesium. 279.00 5000 31.2
- Mangariese 257.60 15 1.9
Mercury , 0.2 - -
Nickel 231.60 40 29
. Potassium 766.40 5000 359
‘Selenium 196.00 35 39 .
Silver 328.00 10 0.90 .
Sodium 580.50 5000 25.1
Thallium 190.80 25 22
Vanadiom 292.40 50 0.60
Zing -20620-- - vl 60 0707
Cyanide 10 :
Comments:
FORMIX-IN - ILMO05.4
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USEPA - CLP

12-IN

PREPARATIONLOG

Lab Name CHEMTECH CONSULTING GROUP ~ Contract: EPWO6047

" Lab Code: CHEM - Case No.: 37825 NRAS No.: SDG No.: MJAABG6
Preparation Method: HS1

EPA . " .

Sampie Preparation Weight Volume

‘No. Date ' (gram) (mL})
LCSS 09/29/2008 "~ 1.00 100
MIAAR4 09/29/2008 1.00 100
MIAASS 09/29/2008 1.00 100
MIAABG 09/29/2008 1.00 -100°
MIAART 05/26/2008 1.01 100
MIAADS 09/29/2008 1.02 100
MIAAGS 09/29/2008 1.01 100
MIAASY 09/29/2008 1.00 100
MJAA9E 05/25/2008 1.00 ‘100
MIAABG 09/25/2008 1.02 100
MIAAB7 09/29/2008 1.01 100
MIAABR 09/29/2008 1.00 100
MIAAFT 09/29/2008 1.00 100
MIAAF7D 09/25/2008 1.00 160
MIAAFTS 05/29/2008 1.00 100
MIAAFS 09/29/2008 1.00 100
PBS 09/29/2008 1.00 - 100

ILMO05.4

FORM XII-IN

56



	Cover Letter
	Table of Contents
	List of Tables
	List of Figures
	List of Abbreviations and Acronyms
	1. Introduction
	2. Site Background
	Figure 2-1

	3. Field Activities and Analytical Protocol
	Table 3-1
	Figure 3-1

	4. Quality Assurance/Quality Control
	5. Analytical Results Reporting and Background Samples
	6. Potential Sources
	Table 6-1
	Table 6-2

	7. Surface Water Migration Pathway and Targets
	Table 7-1
	Table 7-2
	Table 7-3
	Table 7-4
	Table 7-5
	Figure 7-1

	8. Summary and Conclusions
	9. References
	Appendix A - Sample Plan Alteration Forms
	Appendix B - Photographic Documentation
	Appendix C - Chain-of-Custody Documentation
	Appendix D - Global Positioning System Coordinates
	Appendix E - Data validation Memoranda



